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 i 
ABSTRACT 
Mobile learning (m-learning) is learning that takes place in a variety of contexts, within 
and beyond traditional learning environments, utilising any type of mobile device.  The 
availability of mobile devices with the potential to be used in university education has 
vastly increased over the past decade, and therefore m-learning has become 
increasingly common in university settings.  M-learning is usually supported by a mobile 
device which offers some level of mobile connectivity to learning resources or access to 
communication technologies, or both, and can facilitate or support learning.  M-learning thus 
involves participating in learning activities not confined to a set place or time.   
 
In some institutions, m-learning has been encouraged through initiatives such as 
laptop programs, but often m-learning occurs incidentally with students utilising 
laptops and other mobile devices that they have acquired to help them with their 
studies.   
 
Despite attempts by these institutions to develop such laptop programs, there have 
been limited resources on how to integrate m-learning into tertiary education for use 
by lecturers who have the desire to tap into the possibilities of taking advantage of 
students’ ad hoc access to laptops and other mobile devices.  Models with practical 
applicability to m-learning have been slow to emerge, and very few practical guidelines 
are available for educators on the effective implementation of mobile devices in 
university teaching and learning, and lecturers are often left guessing as to what might 
promote students’ engagement in m-learning. 
 ii 
The aim of this study was to gain an understanding of the factors that influence 
students’ engagement in m-learning, specifically where mobile devices facilitate 
engagement in both learning activities (M-learning Task Engagement) and interaction 
with others (Online Social Engagement) in ways that contribute to learning outcomes 
(e.g. ACER, 2010; Coates, 2006; Kearsley & Shneiderman, 1998).  A secondary aim was 
to identify what motivates students to use laptops for learning.  Finally, the study 
aimed to develop a new m-learning design model and guidelines for lecturers 
developing learning designs for use in m-learning contexts. 
 
The study included both formal m-learning and laptop programs, and classes where 
laptop use is ad hoc driven mostly by students’ personal needs.  The research was 
conducted using seven case studies at three Australian universities.  In one case, 
students were participating in a laptop program; in two cases, tablet computers were 
used in classroom settings; and in four cases, students’ use of laptops was based on 
student ownership and personal initiative.  Data were collected by two surveys: one to 
gather students’ perceptions of their m-learning experiences and the other focussing 
on lecturers’ perceptions of m-learning. 
 
The research explored what may motivate students to use their laptops and engage in 
m-learning.  As could be expected, mobility was the key motivator for the use of 
laptops, and the learning tasks that students found to be most motivating involved 
accessing information, authoring (e.g. writing, blogging, note taking) and 
communication.  Other categories of motivators identified in this study were: student 
productivity; performance outcomes; the learning experience; information access; the 
lecturer; entertainment; and social interaction.  iii 
 
The results of this study indicated that both Online Social Engagement and M-learning 
Task Engagement were influenced by students’ Goal Orientation.  Online Social 
Engagement was also influenced by Technology Focus, which is learners’ orientation 
towards utilising technologies for learning.  Students’ Perceived Mobility also 
influenced engagement in m-learning, but specifically in the area of M-Learning Task 
Engagement.   
 
The results of this research led to a model and guidelines for lecturers planning to 
implement m-learning in a student-centred learning context which maximises 
students’ engagement in m-learning.  The m-learning design model and guidelines lead 
lecturers towards considering student motivators for m-learning and the factors that 
influence students’ engagement in m-learning.   The resulting learning designs, that 
address students’ requirements for mobility, and mesh with their Goal Orientation and 
Technology Focus, are therefore likely to contribute towards both M-Learning Task and 
Online Social Engagement in m-learning.   
 
The outcomes of this study have important practical implications for educators and 
institutions as they provide a planned approach to integrating the use of mobile 
technologies in the curriculum with the aim of achieving increased engagement in 
learning.   
   iv 
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  CHAPTER 1  
INTRODUCTION 
1.1  Background of the Study 
Educational technologies have become increasingly significant in higher education, 
particularly since the advent of the Web and the wide adoption of a range of learning 
management systems (LMS).  Most universities have one or more LMS, such as 
Blackboard/WebCT and, more recently, Moodle, Desire2Learn and Sakai.  From the 
late 1990s, many universities pursued the goal of redesigning traditionally delivered 
campus-based and off-campus print-based courses for online learning, thus 
transforming the landscape of education and offering more flexibility and accessibility 
for students (Calvert, 2001; Collis, 1997; McDonald & Postle, 1999).  Blended learning 
has since emerged as a popular mode of learning, whereby face-to-face teaching is 
complemented by online learning, giving students the opportunity to access a range of 
online resources and participate in learning communities.  Online learning, or 
e-learning, hence has become an essential part of university offerings with students 
given the choice of blended learning or fully online courses where on-campus 
attendance is not required.   
 
Mobile learning (m-learning), the next major educational technology development in 
higher education, emerged with advancements in networking and connectivity 
solutions.  M-learning can be defined as learning that takes place in a variety of 
contexts, within and beyond traditional learning environments, utilising any type of 
mobile device.  The use of mobile technologies and the availability of wireless 
networking for learning and teaching have increased considerably in the past decade.  Chapter 1  2 
The potential of widespread network access is being realised in educational 
environments around the world, supporting some of the forecasts of the rapid uptake 
of mobile devices and use of wireless technologies for educational purposes (Bonk, 
2004; Brown & Petitto, 2003; EDUCAUSE, 2004, 2005). Wireless technologies, in 
particular, were predicted to have a substantial impact on the delivery of e-learning as 
the expansion of wireless networks was expected to result in increased accessibility of 
online learning (Bonk, 2004; JISC, 2005).  
 
The first attempts at wireless computing with laptops were undertaken by early 
adopters who identified the educational potential of wireless technologies used in 
conjunction with a range of mobile devices.  Higher education institutions established 
wireless infrastructures to support laptops and other mobile devices, and a range of 
studies exploring the potential of these technologies were undertaken (e.g. Bale, 1999; 
Constantine, Arger & Ling, 2003; Drew, 2002; Griffin, Pyo & Serotkin, 2001; Lane & 
Yamashiro, 2005; McKenzie, 1999; Newhouse, 2001b; Smith, Telford & Womack, 1999; 
Thomas, Laxer, Nishida & Sherlock, 1998; Young & Solomon, 2003).  However, these 
projects were faced with the challenges of immature technologies supported by 
developing infrastructure and inexpert technical support teams.  Advances in the 
development and reliability of mobile technologies and communications infrastructure 
have led to many educational institutions designing increasingly ubiquitous (universally 
available) computing environments with wireless access for a wide range of mobile 
devices supporting m-learning (Bogliolo, 2007; Brown, Burg & Dominick, 1998; 
Eriksson, Vuojärvi & Ruokamo, 2009; JISC, 2005; Kim, Mims & Holmes, 2006).  
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As new technologies have become increasingly more viable, this has resulted in a 
wider range of mobile devices available for use in educational contexts.  Devices 
currently supporting wireless connectivity, such as laptops, tablet PCs (including Apple 
iPad™), netbooks, personal digital assistants (PDA), and smart phones, have become 
less expensive and more accessible to students.  Phones and smart phones now offer 
features such as access to browsers, email, social networking tools and personal 
schedules, with the added attraction of games, cameras, specialised applets and media 
playing capacity. 
 
The growing popularity of portable devices and wearable technologies (e.g. iPods and, 
more recently, iPod Touch and other portable media players) has provided an 
opportunity for educators to exploit these technologies for educational purposes, such 
as the delivery of lectures in both audio and video format directly to students who 
subscribe to the lectures.  This trend has also resulted in a range of iPod-related 
educational projects (e.g. Belanger, 2006; Bull, 2005; Mantei & Kervin, 2009; Olney, 
Herrington & Verenikina, 2009; Palmer & Devitt, 2007; Shannon, 2006).  The new 
generation of smart phones (e.g. Apple iPhone and smart phones with the Android 
operating system), offer mobility with a touch screen user interface and have 
prompted the development of educational applications exploiting the ubiquitous 
connectivity and high levels of portability (Cochrane & Bateman, 2010; Hall & 
Anderson, 2009; Schmitt, Rodriguez & Clothey, 2009).  Advancements in the 
technology of laptops and tablets and the associated decrease in costs have resulted in 
these devices becoming increasingly available to most university students.  Some 
universities also offer laptop programs to provide an opportunity for students to work 
with standard equipment and site licensed software.  Overall, these mobile Chapter 1  4 
technologies offer a wide range of opportunities for m-learning innovation in higher 
education.   
 
1.1.1  M-learning in University Education 
Despite the new developments in mobile computing, the laptop computer is still the 
mainstay of educational computing in higher education.  Laptops and wireless 
networking are present in all universities either through personal ownership or 
laptop/tablet programs.  ‘Laptop schools’, where all students have a laptop, have been 
established over the past decade in the primary and secondary private education 
sectors, and students from laptop schools are now attending or have graduated from 
university (e.g. Belanger, 2003; Hargis & Schofield, 2006; Millea, Green & Putland, 
2005; Newhouse & Rennie, 2001).  However, even though students’ exposure to 
laptops has increased, a cross-institutional study investigating students’ technology 
skills within three Australian universities (Kennedy, Dalgarno, Bennett, Gray, Waycott, 
Judd et al., 2009) revealed that technology skills are not uniform amongst university 
students, and students may not have the expected strong information technology (IT) 
skills or an extensive past experience with computers and mobile devices when 
entering university education.  International studies (e.g. Alexopoulos, Gorman, Lynn, 
Brewer, DiGangi & Jannasch-Pennell, 2009; Brewer, 2008; Conole, de Laat, Dillon & 
Darby, 2008) have revealed similar results despite the increases in mobile device 
ownership amongst students.  It is therefore possible that differing levels of 
technology skills may have an influence on students’ engagement in m-learning and 
their perceptions of the usefulness of mobile technologies in their learning.  
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The potential for m-learning to offer added value in education is assumed in a range of 
reports and articles on the future of education.  Longitudinal studies point to an 
increase in IT skill levels and ownership of mobile technologies by younger generations 
of students (e.g. Caruso & Kvavik, 2005; Gorra, Finlay, Devlin, Lavery, Neagle, Sheridan-
Ross et al., 2008; Kvavik, Caruso & Morgan, 2004; Salaway, Caruso & Nelson, 2007; 
Salaway, Caruso & Nelson, 2008; Smith & Caruso, 2010; Smith, Salaway & Caruso, 
2009).  Other studies have indicated that, though many universities have developed 
the physical and administrative infrastructure to support m-learning and to cater for 
an influx of laptops and other mobile devices, an evidence base is yet to be established 
documenting educational benefits of the emerging mobile educational technologies 
(e.g. Hendricson, Eisenberg, Guest, Jones, Johnson, Panagakos et al., 2006; Kim et al., 
2006; Pollara & Kee Broussard, 2011; Vogel, Kennedy & Kwok, 2007; Zawacki-Richter, 
Brown & Delport, 2009).  In some cases, implementation difficulties and infrastructure 
limitations have influenced the successful uptake of new educational technologies and 
it has been found that a range of supports, (such as technical help, training for 
students, changes in educational policy, academic development, modification of 
learning designs, and design of m-learning exemplars) may lead towards more 
successful adoption of m-learning (Duncan-Howell & Lee, 2007; Kukulska-Hulme, 2010; 
Kukulska-Hulme, Evans & Traxler, 2005; Newhouse, 2001a).   
 
In 2001, Newhouse (pp. 218-219) recommended that “targeted professional 
development, systematic support for the development of student computer-related 
skills, and changes in the curriculum towards more learner-centred approaches” were 
necessary prerequisites for successful m-learning, based on the outcomes of a series of Chapter 1  6 
laptop studies in a secondary school encompassing both student and teacher 
perceptions.   
 
At the commencement of this study, Newhouse’s recommendations were still relevant 
to higher education, as there were limited resources available for university educators 
on how to implement and support m-learning in university contexts.  Theoretical 
models of m-learning were in the early stages of development and there were limited 
guidelines for implementing m-learning in practice.  Therefore, in many institutions, 
curricula and learning designs were not modified to take advantage of opportunities 
offered by mobile technologies and many lecturers had not considered mobile 
technologies in their learning designs unless participating in a m-learning project or 
laptop program (Masters, 2009). 
 
The main foci of research in m-learning have been students’ perceptions of using 
laptops in educational settings (e.g. Barak, Lipson & Lerman, 2006; Changchit, Cutshall 
& Elwood, 2006; Kuo, 2005; Orr, Sherony & Steinhaus, 2008; Percival & Percival, 2008), 
the influence of students’ technology acceptance on their uptake of m-learning using 
laptops, iPods, mobile phones and PDAs (e.g. Elwood, Changchit & Cutshall, 2006; 
Gorra et al., 2008; Lu & Viehland, 2008), and the impact of m-learning with such 
devices on learning outcomes (e.g. Gulek & Demirtas, 2005; Hawkes & Hategekimana, 
2009; Shih & Mills, 2007).  Gulek and Demirtas (2005), for instance, found that middle 
school students participating in a laptop project had significantly higher achievement 
scores than those not in a laptop program. However, despite this variety of research 
on m-learning, there is sparse research on the factors that influence students’ 
engagement in m-learning in university education.     Chapter 1  7 
1.1.2  Engaging Students in M-learning 
M-learning, by its nature, transcends the barriers between in-class and out-of-class 
experiences with opportunities for anywhere anytime learning and the potential for 
students to participate in educational activities beyond the limitations of traditional 
study environments.  Hence there exists an expectation that, with access to mobile 
technologies and the presence of adequate wireless infrastructure, students can 
become effectively engaged in m-learning and that this will be of benefit to their 
overall learning experience (Cobcroft, Towers, Smith & Bruns, 2006; Corbeil, Pan, 
Sullivan & Butler, 2007; Gulek & Demirtas, 2005; Kim et al., 2006).  However, because 
of the limited research documenting methods of engaging student in m-learning, 
further research is necessary to explore the motivators and factors that influence their 
engagement.   
 
Engagement in learning is by its nature difficult to describe and quantify and is 
therefore discussed in greater length in Chapter 2.  A simple definition of engagement 
as used by ACER (2010) describes engagement as “students’ involvement with 
activities and conditions likely to generate high-quality learning”.  This definition 
highlights the aim of achieving positive learning outcomes through engagement. 
 
For students to become engaged in m-learning, some self-direction in learning is 
required whereby students are motivated to participate in learning related activities 
that extend beyond the boundaries of teacher direction and formal classes.  To foster 
self-directed learning, a shift is required from teacher- and content-centred learning 
towards more student-centred learning environments where, consequently, learners 
become responsible for their learning and the involvement and participation necessary Chapter 1  8 
for their learning (Ingleton, Kiley, Cannon & Rogers, 2000).  Engagement in m-learning, 
which could be characterised as student-centred and self-directed, is likely to be 
influenced by a number of factors that include the underlying educational philosophy, 
and factors involving students, lecturers, and the learning context.   
 
In summary, the anytime anywhere connectivity supported by mobile devices has the 
potential to facilitate student learning beyond formal learning spaces (classrooms) and 
timeframes, offering opportunities for enhanced engagement in constructivist learning 
activities, through access to resources and learning communities.  With technological 
advancements, wireless infrastructure improvements, increased connectivity, and 
emerging mobile technologies, the opportunities for m-learning are on the rise.  
Consequently, there is an increasing demand for information and guidelines on how to 
effectively tap into the affordances of these technologies to facilitate and engage 
students in m-learning, but there are few theoretical models to guide educators in 
adapting their teaching approaches and learning designs for mobile learners. 
 
1.2  Statement of the Problem 
As discussed in the previous section, infrastructure and technologies that support 
m-learning have become mainstreamed; however, there is limited understanding of 
the factors that influence students’ engagement in m-learning in practice, and limited 
resources are available for university educators on how to implement and support 
m-learning in university contexts (Cherian & Williams, 2008; Cobcroft et al., 2006; 
Duncan-Howell & Lee, 2007; Litchfield, Dyson, Lawrence & Zmijewska, 2007).  The 
availability of m-learning devices and wireless connectivity does not automatically 
result in successful m-learning, or realise the potential of m-learning, and therefore Chapter 1  9 
there is a need for educators to design effective m-learning activities that take 
advantage of the ways in which the technology can enhance learning (Duncan-Howell 
& Lee, 2007; Newhouse & Rennie, 2001).  As with any technological innovation, initially 
the focus can be on enabling the use of technologies; however, this can result in 
technology driven activities rather than learning designs that are enhanced by the use 
of technology, whereas the aim should be to achieve meaningful integration of 
technology in learning (Roblyer & Doering, 2010).  By identifying the factors that 
influence students’ engagement in m-learning, there exists an opportunity to gain a 
better understanding of how to create m-learning designs that support and encourage 
engagement in m-learning, and consequently result in enhanced student learning.   
 
The initial absence of models to guide the implementation of m-learning in educational 
settings has encouraged the development of several theoretical models applicable to 
m-learning.  The following models provided a starting point for further exploration in 
this study and are described in Chapter 2: 
1.  Task Model for Mobile Learners (TMML) (Sharples, Taylor & 
Vavoula, 2005b, 2007; Taylor, Sharples, O'Malley, Vavoula & 
Waycott, 2006) 
2.  Pervasive Learning Model (PLM) (Thomas, 2005a) 
3.  Model for Framing Mobile Learning (FRAME) (Koole, 2006) 
 
While these models were useful in guiding the initial research, they are limited in their 
practical applicability.  As yet, there are no theoretical models to guide the 
development of learning designs for m-learning, and no guidelines that consider the 
range of factors that may be influencing students’ engagement in m-learning.  For 
example, some of the factors likely to influence students’ use of mobile devices for Chapter 1  10 
learning purposes and engagement in m-learning include: facilitating conditions and 
infrastructure; subject matter being taught; learning designs; lecturers’ approaches to 
m-learning; various motivators; computer skills; prior exposure to mobile technologies; 
age and gender.  
 
1.3  Aims of the Study 
The research described in this thesis aims to establish the factors that influence 
students’ engagement in m-learning, and the motivators that lead to students’ use of 
m-learning devices.  A major goal of the study is to develop an m-learning design 
model and guidelines with practical applicability for higher education.  The m-learning 
design model and guidelines should lead lecturers towards considering student 
motivators for m-learning and the factors that influence students’ engagement in 
m-learning.   
 
The research explores which factors encourage students’ engagement in m-learning in 
university educational settings, and hence the study draws on theories of students’ 
engagement in learning underpinned by theories that include constructivism (Piaget, 
1972; von Glasersfeld, 1992), social constructivism (Vygotsky, 1978), student-centred 
learning (Gibbs, 1995), self-directed learning (Garrison, 1997; Gibbons, 2002), and 
learner-centred teaching (Bates & Poole, 2003; Weimer, 2002).  These theories are 
discussed in further detail in Chapter 2.   
 
It is expected that motivation is likely to have an impact on students’ engagement in 
m-learning.  According to Martin (2006, p. 73), motivation and engagement both have 
a significant role in students’ study, providing the energy and drive to work effectively, Chapter 1  11 
learn, and achieve to their potential.  Motivation features, for instance, in the Learner 
Aspect of the FRAME model (Koole, 2006) and in both the Relationality and 
Locationality components of the PLM (Thomas, 2005a).  Identifying what motivates 
students to engage in m-learning would contribute to the broader understanding of 
m-learning in practice.   
 
A broad-based holistic approach was favoured for this research, encompassing factors 
influencing students’ m-learning experiences and lecturers’ perceptions of m-learning 
in practice.  Specifically, the study aims to: 
  identify the factors that influence students' engagement in 
m-learning;  
  identify what motivators encourage students to undertake 
m-learning;  
and based on these results, 
  to develop a new model for m-learning design, thus adding 
to the body of knowledge on m-learning. 
 
In the literature review (Chapter 2), a number of possible factors influencing 
m-learning are identified (Table 2.3), and these informed the development of the 
following research questions for this study:   
 
RQ 1: What factors influence students’ engagement in m-learning? 
 
RQ1a:  Which learner attributes influence students’ engagement in 
m-learning? 
 
RQ1b:  How do lecturers and their teaching influence students’ 
engagement in m-learning? 
 
RQ1c:  How does the learning context influence students’ 
engagement in m-learning?  
 
RQ 2: What motivates students to use their laptops for m-learning?   
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1.4  Significance of the Research 
The outcomes of this research include the development of: 
1.  a theory-based m-learning design model for higher education (Figure 7.6); 
and  
2.  guidelines for educators on developing m-learning designs based on the m-
learning design model, including seven strategies for engaging m-learning 
design (Figures 7.7 and 7.8). 
 
The design model, guidelines and strategies, informed by the results of the study, offer 
lecturers and course designers a methodology that incorporates the factors that are 
likely to lead to greater student engagement in m-learning.  The model is based on the 
outcomes of the exploration of the factors that influence students’ engagement in 
m-learning and the motivators that encourage students’ use of m-learning devices.  
Unlike approaches that focus on the technological aspects of implementing m-learning, 
the model refocusses educators on aspects that are significant to students and their 
learning, with the aim of developing course designs that are more learner-centred.  
 
The findings from this study will be of interest to educators in higher education 
concerned with teaching students in m-learning contexts and developing learning 
designs that incorporate m-learning opportunities for students studying on campus, 
online or in blended learning situations.  By identifying the factors which influence 
engagement in m-learning, this research provides educational professionals with 
insight into how m-learning can be harnessed to enrich their teaching and the learning 
experiences of students.  The outcomes of this study are also likely to be of interest to 
educational designers and professionals involved in the design of university courses. 
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1.5  Research Approach 
The study employed a mixed methodology case based approach with multiple case 
studies. Seven cases were included originating from three Australian universities. The 
case studies included a range of units from the disciplines of Education, IT and Law and 
were selected for inclusion in the study on the basis of students’ use of laptop or tablet 
computers and availability.  The study was limited to laptops and tablet computers as, 
at the time, laptop and tablet programs were underway at some universities providing 
a research opportunity, whilst there were fewer opportunities to explore the use of 
other types of mobile devices that were being used less extensively in student 
learning.  Data were collected from both students and lecturers utilising online surveys 
as the main data collection instrument.  
 
The student data collection focussed on two dimensions of engagement in m-learning 
Online Social Engagement and M-learning Task Engagement, and a range of proposed 
factors influencing m-learning relating to learner attributes; lecturers and their 
teaching; and the learning context.  It also sought to establish the student motivators 
for the use of mobile devices and m-learning.  The collection of data from lecturers 
was designed to complement the student survey and explore lecturers’ perceptions of 
m-learning.   
 
Quantitative data were analysed using General Linear Model (GLM) and post-hoc tests 
in SPSS Statistics 17.0, and qualitative data were analysed using QSR NVivo™ 8.0. 
Details of the research methodology are documented in Chapter 4. 
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1.6  Organisation of the Thesis 
This thesis includes eight chapters.  Chapter 1 introduces the research topic, provides 
an outline of the background to the study, a statement of the research problem, and 
describes the aims and the significance of the research.  It also provides an overview of 
the research approach. 
 
Chapter 2 reviews the literature relevant to the research described in this thesis.  It 
starts by describing the relationship of m-learning to e-learning, blended learning, 
ubiquitous and pervasive learning.  The chapter also introduces the key learning 
theories that underpin engagement in m-learning, and introduces and compares three 
theoretical models and frameworks relevant to m-learning.  The literature reviewed 
also includes m-learning research studies, literature on students’ adoption of new 
technologies, and an introduction to the Net Generation debate is provided.  The 
chapter concludes with a summary of the key components of m-learning identified 
from the literature.  The issues raised in this chapter highlight the need for further 
research on engagement in m-learning. 
 
Chapter 3 presents detailed descriptions and background information relating to the 
seven case studies included in the research.  The chapter also outlines the m-learning 
programs that were associated with three of the seven cases, including the level of 
access to laptops or tablet computers that these provided.   
 
Chapter 4 provides details of the methodology and underlying theoretical framework 
applied in this study.  It describes the research design, student and lecturer survey Chapter 1  15 
designs, and provides details of the data analysis process for both quantitative and 
qualitative aspects of this study.  
 
Chapters 5 and 6 present the results of the study, and identify the factors that 
influence engagement in m-learning and the motivators for m-learning.  Chapter 5 
focuses on the results of the survey of students.  It includes validation of the survey, 
and the results of the quantitative and qualitative data analysis.  Students’ 
demographics, laptop and technology use, their perceptions of m-learning, learning 
activities for m-learning and of the lecturer’s role, are reported.  The chapter also 
documents the findings relating to the factors influencing engagement in m-learning 
and it includes an exploration of the motivators for m-learning.   
 
Chapter 6 describes the results of the survey of lecturers, and reports on lecturer 
demographics and lecturers’ perceptions of their role in teaching.  The chapter also 
reports on lecturers’ perceptions of the m-learning context and technologies, student 
participation in communities and communication, learning designs and teaching 
approaches, perceived benefits and disadvantages of m-learning, age and generational 
differences.  The chapter concludes with an exploration of lecturers’ perspectives of 
m-learning in the wider context of tertiary education. 
 
Chapter 7 provides a discussion of the results of the research and presents an 
m-learning design model to enhance engagement in m-learning.  The model is 
supported by a set of guidelines for m-learning design and seven strategies for m-
learning design, all based on the outcomes of the study.  Chapter 8 presents the 
conclusions resulting from this research and discusses their implications.  The Chapter 1  16 
limitations of the research are also discussed and recommendations for further 
research are made.   
 
Appendix A provides a glossary of terms applicable in this thesis. 
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  CHAPTER 2  
LITERATURE REVIEW 
2.1  Introduction 
Chapter 1 provided a background to the research described in this thesis and outlines 
the aims of the research. The purpose of this chapter is to review the literature on 
m-learning and related theories.   
 
The first section in this chapter introduces the concept of m-learning and discusses the 
various viewpoints and interpretations of what it means to be learning with mobile 
technologies.  The second section explores the relationships between learning, 
e-learning, blended learning and m-learning, and the concepts of ubiquitous and 
pervasive learning.  This section also outlines the learning theories most relevant to 
m-learning, the concept of engagement, and explores research on students’ adoption 
and acceptance of new technologies for learning. 
 
The third section of this chapter focuses on m-learning studies, including investigations 
of students’ and lecturers’ perceptions of m-learning, and issues encountered by 
lecturers in the m-learning environments.   This section concludes with a summary of 
the factors influencing the success of m-learning as identified in the literature. 
 
The final section outlines and compares three theoretical models relating to 
m-learning and results in a summary of proposed key components of m-learning.   
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2.2  What is M-learning?  
The term mobile learning (m-learning) has been used in the literature variously to 
describe the mobility of individual learners, the applications of a range of mobile 
technologies, and the development and dynamics of mobile learning communities.  
Traxler (2007) highlights this complexity stating that: 
Attempts to develop the conceptualisations and evaluation of mobile 
learning, however, must recognise that mobile learning is essentially 
personal, contextual, and situated; this means it is 'noisy' and this is 
problematic both for definition and for evaluation. (p.1) 
 
Overall, the literature presents a variety of abstractions and definitions of m-learning 
and, depending on the viewpoint of the authors, the definition of m-learning may be 
limited to being mobile device specific or, about the mobility of learners, or a mobile 
society.   
 
M-learning generally represents the possibility for learners to participate in 
educational activities that are adaptable to the learners’ mobility, where learning is not 
confined to a set physical location and time (McManus, 2002).  However, the terms 
‘mobile learning’ and ‘m-learning’ are often restricted in the literature to descriptions 
of educational applications of mobile handheld devices such as mobile phones, smart 
phones, PDAs, iPods and MP3 players (Armatas, Holt & Rice, 2005; Caudill, 2007; 
Hayes, Joyce & Pathak, 2004; Oloruntoba, 2006; Rekkedal & Dye, 2007; Savill-Smith & 
Kent, 2003).  The underlying premise, in this case, is that m-learning occurs principally 
with devices that are very small and highly mobile with characteristics such as 
‘wearability’ and ‘portability’ (e.g. mobile phones or iPods) (Armatas et al., 2005; 
Attewell, 2005; Attewell & Savill-Smith, 2005; Keegan, 2005; Son, Lee & Park, 2004). Chapter 2  19 
 
For instance, Son, Lee and Park (2004, p. 2139) defined m-learning as:  “An extension 
of e-learning providing smaller learning objects in mobile handheld devices to mobile 
learners anytime and anywhere they need”, thus limiting the definition of m-learning 
to handheld devices.  M-learning is viewed by this group of authors as technology 
driven and a device specific activity, whereby m-learning is associated only with a 
particular class of mobile devices. However, though this viewpoint often focuses on 
handheld devices, it excludes laptops, tablets and other larger mobile devices, and 
therefore can be quite limiting.  
 
Other authors (e.g. Alexander, 2004a; Millea et al., 2005; Peters, 2007; Wagner, 2005) 
take a broader view of m-learning to include learning supported by any mobile device 
that can contribute to learning regardless of size or whether the device is network 
dependent or not.  For example, laptops, iPods, and mobile phones all offer students 
the ability to learn ‘anytime anywhere’, albeit with certain restrictions in mobility, 
accessibility and the type of medium being accessed.   This viewpoint is supported by 
the following definition of mobile learning:  
Mobile learning refers to education activities facilitated by the use of a 
mobile device such as a laptop, mobile phone or PDA and typically 
conducted outside of the regular classroom. (Millea et al., 2005, p. iv) 
 
Laurillard (2007) stated that “m-learning is an activity that is intrinsically motivating for 
students by providing: control over learning goals, ownership, fun, communication, 
learning in contexts, and continuity between contexts”(p. 156).  Furthermore, Roblyer 
and Doering (2010) suggest that integrating new technologies in ways that are Chapter 2  20 
meaningful for students and align with their motivations and goals is likely to generate 
further motivation to learn.  
 
It is important to note that most mobile devices were not specifically designed for 
learning applications.  For example, the function of a PDA was to serve as a personal 
digital organiser and a pocket version of a PC.  Similarly, the iPod, a portable media 
player, was developed as a new technology to play digital music and video files 
replacing outmoded devices such as portable CD players.  However, these mobile 
devices offered features and functionality that were easily adapted for use in 
educational settings.   
 
In an attempt to categorise the wide range of available mobile devices/mobile 
technologies, Naismith, Lonsdale, Vavoula, and Sharples (2005) developed a 
classification represented by two orthogonal dimensions of ‘personal versus shared’ 
and ‘portable versus static’, as shown in Figure 2.1.   
 
 
Figure 2.1: Classification of mobile technologies (Naismith et al., 2005, p.7) 
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In this diagram, Quadrant 1 shows devices that can be classified as both portable and 
personal, which include mobile phones, PDAs, laptops and tablet PCs, and also hand-
held video game consoles.  In Quadrant 2 the authors included classroom response 
systems such as personal and static mobile devices (clickers), as the use of these 
devices is generally restricted to in-class use.  In Quadrant 3, shared and portable 
devices, the authors include mobile information kiosks.  In Quadrant 4, shared and 
static devices are represented by videoconferencing and electronic whiteboards.   
 
This classification system is helpful in providing a framework for categorising learning 
technologies by accessibility and level of portability.  Using this classification system, 
new device types can be categorised accordingly.  For example, smartphones, 
netbooks, e-book readers, and iPads™ are some of the more recently available 
personal and portable devices; wall-mounted touch screens are shared and static 
devices; and interactive touch tables (e.g. Microsoft Surface™), classify as shared and 
portable.  The framework also highlights that the common understanding of mobile 
learning technologies generally relates to the devices identified by Naismith et al. 
(2005) as both personal and portable.   
 
Although many definitions of m-learning are linked to a specific mobile learning 
technology, restrictive definitions of m-learning that relate to specific mobile learning 
technologies, and exclude other devices, become meaningless over time.  The rapid 
speed with which new technologies emerge ensures new developments in mobile 
device capabilities and the infrastructure that supports connectivity.  As a result, 
newer devices suitable for m-learning are continually becoming available.  For 
example, replacing a standard mobile phone with a smartphone enhances the Chapter 2  22 
functionality offered by the device and instantly shifts the opportunities for adopting 
the device for m-learning to a new level.  
 
The classification of mobile technologies described by Naismith et al. (2005) may or 
may not include network connectivity as a feature that enables the device to be used 
for learning purposes.  Consequently, iPods and MP3 players can fit the broad 
definition of a highly mobile learning device, being both personal and portable, yet 
some do not offer wireless network connectivity and synchronous or asynchronous 
communication facilities (e.g. iPod Nano vs iPod Touch).  However, with emerging new 
technologies, there is evidence of a convergence of functionality and connectivity that 
is likely to continue as new solutions are developed.  As discussed in Chapter 1, the 
new generation of smart phones, for instance the iPhone, demonstrates a convergence 
of technologies with both wireless connectivity and a wide range of added 
functionality, including global positioning systems (GPS), audio (MP3 files) and video 
(MP4 files) playback, camera, games and a variety of user applications (Apple, 2010).  
The range of such mobile devices is likely to increase as new mobile technologies with 
wireless connectivity are developed (Woodill, 2011).   
 
Nevertheless, some researchers see connectivity as a critical aspect of m-learning.  
Litchfield, Dyson, Lawrence, and Zmijewska (2007), for example, have defined m-
learning as an activity that specifically takes place via a wireless medium, hence 
limiting the description of m-learning to an activity that requires wireless connectivity: 
‘m-learning’ is the facilitation of learning and access to educational 
materials for students using mobile devices via a wireless medium.  
(p. 589) 
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Peters (2005) describes such technologies as m-technologies which must meet the 
following criteria:  
1.  Capable of providing communication and/or information functions 
2.  Small enough to be easily carried 
3.  Can be used (at least part of the time) without a physical 
connection to fixed power or telecommunications services. (p.2) 
 
Hence the issue of connectivity as an essential aspect of m-learning and m-learning 
devices exists, yet there has been some disagreement amongst educators as to 
whether wireless connectivity is essential for a device to be considered to be able to 
support m-learning and whether a broader range of devices than those classified as 
m-technologies can effectively support m-learning. 
 
Beyond the technocentric perspective of m-learning, which focuses on device specific 
characteristics and functionality, m-learning can also be defined in terms of the 
mobility of learners (Winters, 2007).  Reducing the limitations of traditional learning in 
fixed locations by harnessing the opportunities offered by mobile technologies, 
learners can become mobile and may engage in learning using a single device or a 
multitude of special purpose mobile devices.  Informed by the work of Kukulska-Hulme 
& Traxler (2005), Lee and Chan (2007) summarised the desirable attributes of 
m-learning as shown in Table 2.1. 
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Table 2.1: The desirable attributes of m-learning (Lee & Chan, 2007, p. 204) 
Attribute  Description 
Spontaneous  Access to learning activities and/or resources at 
the spur of the moment or whenever the 
opportunity arises. 
Personal  Learner-centred; uses the affective qualities of 
various media to personalise the learning 
experience. 
Informal  Makes learning a relaxed and casual activity. In 
some cases the learning may be incidental though 
facilitated/assisted by the use of mobile 
technology. 
Contextual  Aware of and sensitive situational factors, location 
and the learner’s current state/activity. 
Portable  Can be used in various locations and/or on device 
types. 
Ubiquitous  Available everywhere and/or using universally 
available devices. 
Pervasive  Integrated tightly and unobtrusively with daily 
activities. 
 
M-learning, as defined by these attributes, is ideally a learner-centred activity and 
involves integrating m-learning into the learners’ lifestyle.  This learner-centred 
viewpoint of m-learning is presented by O’Malley, Vavoula, Glew, Taylor, Sharples, and 
Lefrere (2003) in their definition of m-learning: 
Any sort of learning that happens when the learner is not at a fixed, 
predetermined location, or learning that happens when the learner 
takes advantage of learning opportunities offered by mobile 
technologies. (p.6) 
 
The nature of each m-learning experience can therefore be determined by learners’ 
context, lifestyles and locations.  Sharples et al. (2005b) introduced the concept of 
context specific m-learning, whereby the focus is on the mobility of the learner and the 
learning that occurs via communication in a specific cultural or social context (e.g. 
university study or social networking).  A similar position is taken by Koole and Ally 
(2006, p. 1) who describe m-learning as “a process resulting from the convergence of 
mobile technologies, human learning capacities, and social interaction”.  M-learning is, Chapter 2  25 
according to Koole and Ally, the outcome of interactions between the device, the 
learner, and social aspects of learning.   
 
Beyond the device and learner related definitions, m-learning has also been described 
as learning that takes place in a mobile society (Arnedillo-Sanchez, Sharples & Vavoula, 
2007; Danaher, Moriarty & Danaher, 2009).  From this viewpoint, m-learning is seen as 
the product of the mobility of people in a mobile society, where learners are mobile 
and use a variety of means, both traditional and technological, to access and facilitate 
learning from a variety of physical locations.  Danaher et al. (2009) describe the 
presence of mobile learning communities, groups of people who travel for extended 
periods, either as part of their culture, lifestyle or work commitments.  These groups 
utilise a variety of resources and, more recently, mobile devices for learning purposes.   
Danaher et al. (2009) define m-learning communities as: 
A mobile learning community is a group of people who are mobile for 
sustained periods of the year or of their lives and who recognise in 
themselves and others a common experience of mobility and a shared 
commitment to learning for themselves and other group members. 
(p.3) 
 
It is clear from the literature that m-learning is considered to be also a social 
phenomenon, driven by the needs of m-learning communities.  M-learning as a social 
process is a viewpoint discussed by a number of researchers (e.g. Jacobs & Polson, 
2006; Kukulska-Hulme, Sharples & Milrad, 2009; Pachler, Bachmair & Cook, 2010; 
Vavoula, Pachler & Kukulska-Hulme, 2009) and there is a growing interest in socially 
mediated m-learning, particularly with the use of Web 2.0 social networking tools 
(Cochrane, 2008; Cochrane & Bateman, 2010; Oliver & Goerke, 2008). 
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In summary, m-learning can be viewed from a number of perspectives focusing on the 
following facets of m-learning: 
1.  device specific m-learning where the focus is on utilising a 
specific device or device type (e.g. mobile phone), with or 
without wireless connectivity; 
2.  learner-centred m-learning focussed on the learner and the 
context of learning (e.g. learning as it arises in the course of 
mobile communication); and 
3.  learning as a social process in a mobile society with a mobile 
population utilising mobile devices to meet their learning 
needs, and possibly including the development of mobile 
learning communities. 
 
In this study, the preference is for a definition of m-learning encompassing a wide 
range of learning contexts, devices and levels of connectivity; hence the following 
definition is adopted for this study: 
M-learning is learning that takes place in a variety of contexts, 
within and beyond traditional learning environments, utilising 
any type of mobile device.   
 
Beyond the various definitions of m-learning, the relationship of m-learning to other 
types of learning presents an additional layer of definitional complexity; for example, 
the relationship between m-learning and e-learning.   
 
2.3  M-learning and E-learning in Tertiary Education 
2.3.1  From Online Learning to E-learning 
Since the development of the Web in 1993, access to the Internet has become widely 
available for public, commercial and educational uses.  An online presence is now an 
essential component of businesses and organisations where the Web is used for a 
multitude of purposes, including information sharing, training, and as a marketing and Chapter 2  27 
sales tool (Baldauf & Stair, 2009).  Though the Internet had been used for research and 
academic purposes since the 1970s, the development of the Web vastly expanded the 
educational possibilities and applications of the Internet due to its accessibility and the 
appeal of a graphical user interface.   
 
In the late 1990s, the Web also became recognised as a valuable medium for 
education. Universities around the world embraced the term ‘online learning’ to 
identify learning with information and communication technologies (ICT).  Formerly, 
this mode of learning was described by terms such as ‘tele-learning’ (Collis, 1995) or 
‘networked learning’ (Harasim, Hiltz, Teles & Turoff, 1995).  Online learning offered a 
new future for education, supporting interactive flexible learning outside the 
classroom.  For distance education, online learning provided both an opportunity for 
evolution beyond existing print-based distance learning models, and a range of 
possibilities for more flexibility in distance learning (Bates & Poole, 2003; Oliver & 
Herrington, 2003; Richards, 2002; Ryan, Scott, Freeman & Patel, 2000).  Generally, for 
most educators, it was implicit that online learning represented any learning utilising 
the Internet.   
 
Carliner (2004, p. 1) offered a very broad definition of online learning: “Online learning 
refers to learning and other supportive resources that are available through a 
computer”; however, this definition does not embrace the connectivity offered by the 
medium.  In contrast, Ally (2004) proposed the following, more comprehensive, 
definition of online learning: 
The use of the Internet to access learning materials; to interact with 
the content, instructor, and other learners; and to obtain support 
during the learning process, in order to acquire knowledge, to Chapter 2  28 
construct personal meaning, and to grow from the learning 
experience. (p.5) 
 
This definition includes not only the technical aspects of online learning, but also 
emphasises the interaction, support and learning outcomes of online learning. 
 
Around 2002, the term ‘e-learning’ emerged with various definitions, such as 
“e-learning is the use of information and computer technologies to create learning 
experiences” (Horton, 2006, p. 1) or “e-learning is about the process of learning and 
teaching using computers and other associated technologies, particularly through the 
use of the Internet” (Littlejohn & Pegler, 2007, p. 17).  Some educators also sought to 
distinguish between online learning and ‘e-learning’.  The Australian Flexible Learning 
Framework (ANTA, 2003, p. 5) proposed that e-learning is a broad concept with online 
or web-based learning being a subset of e-learning.  Based on these assumptions, the 
ANTA (2005) definition of e-learning was: 
As a component of flexible learning, e-learning involves the application 
of electronic media in the delivery of flexible vocational education and 
training (VET) programs. It can include the use of web, CD-ROM or 
computer-based learning resources in the classroom, workplace or 
home, as well as online access to course activities such as group 
discussions and online assessment activities.  (p. 1) 
 
This definition includes a range of learning technologies; however, e-learning is 
commonly understood to represent learning with connectivity to other learners and 
teachers, in contrast with the non-networked computer-based learning solutions of 
the previous decades.  In this thesis, it will be assumed that both e-learning and online 
learning represent: 
Learning supported by online media, resources and communities 
usually conducted via the Internet.  
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2.3.2  From E-learning to Blended Learning 
In less than a decade, online education became well established as a mode of learning 
in tertiary education.  Initially, educators and educational institutions enthusiastically 
embraced the development of fully online learning environments, sometimes called 
‘virtual universities’, where students studied fully online courses and did not attend 
classes (Brown, 2005; Epper & Garn, 2004; Ryan et al., 2000).  However, though the 
fully online course model met the need for online distance education, over time this 
trend was replaced with a preference for a range of ‘blended learning’ options where 
on-campus face-to-face teaching was complemented by online learning resources and 
students’ participation in learning communities using synchronous or asynchronous 
communication (Garrison & Vaughan, 2008; Precel, Eshet-Alkalai & Alberton, 2009; 
Schwier, Morrison, Daniel & Koroluk, 2009; Singh, 2003; Vaughan, 2007; Yoon & Lim, 
2007). 
 
Garrison and Vaughan (2008, p. 5) described blended learning as “…a new educational 
paradigm that integrates the strengths of face-to-face and online learning - a design 
approach whereby both face-to-face and online learning are each made better by the 
presence of the other…”.  They proposed redesigning learning and teaching for 
blended learning environments, but emphasised the need for reflection on traditional 
approaches.  According to Garrison and Vaughan (2008) the key assumptions of a 
blended learning design were: 
1.  thoughtfully integrating face-to-face and online learning 
2.  fundamentally rethinking the course design to optimize student 
engagement 
3.  restructuring and replacing traditional class contact hours. (p.5) 
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However, Schwier et al. (2009) identified that there are potentially differences in 
students’ self-directed engagement in online communities in blended learning 
environments, depending on whether there is a formal or informal learning 
requirement for participation. 
 
Nevertheless, blended learning approaches mesh well with the concept of m-learning, 
where students continue learning beyond the classroom, seamlessly moving from face-
to-face to online learning/e-learning environments supported by mobile devices. 
 
 
2.3.3  E-learning vs M-learning 
Opportunities for m-learning have emerged, in part due to the mobility in learning 
enabled by the availability of mobile devices and e-learning environments, and due to 
the vast resource base of information and communities accessible on the Web.  
However, the relationship of m-learning to e-learning is an ongoing topic for discussion 
in the literature (Brown, 2003; Cherian & Williams, 2008; Keegan, 2005; Peters, 2009; 
Son et al., 2004; Trifonova, 2003).   
 
There have been attempts to identify whether e-learning and m-learning are related to 
each other in a hierarchical relationship, or subsumed in one another.  For many 
researchers, m-learning was assumed to be a subset of e-learning (Brown, 2003; 
Georgiev, Georgieva & Smrikarov, 2004; Peters, 2007; Zawacki-Richter, Brown & 
Delport, 2006) or a subset of flexible or distance learning (Cherian & Williams, 2008; 
Peters, 2007); others believe that m-learning and e-learning are one and the same 
thing, only the delivery mechanisms vary (Armatas et al., 2005; Bridgland & Blanchard, 
2005).  For instance, Son et al. (2004) defined m-learning as an extension of e-learning; Chapter 2  31 
for example, e-learning conducted with mobile handheld devices.  According to Son et 
al. (2004), m-learning includes computer-based learning, web-based learning and 
e-learning; therefore, students participating in m-learning could be undertaking 
activities that fall into any one of the named categories.  Son et al.’s conceptualisation 
of the relationship of m-learning and e-learning implies that m-learning is always e-
learning (Figure 2.2).   
 
 
Figure 2.2: M-learning: relationship with e-learning (Son et al., 2004, p. 2139) 
 
 
An alternative model developed by Brown (2003) shows the relationship of both 
m-learning and what he defines as online learning to e-learning within the wider 
context of flexible learning and distance learning (Figure 2.3). 
 
 
Figure 2.3: The subsets of flexible learning (Brown, 2003, p. 5) Chapter 2  32 
 
In this representation, online learning and m-learning are shown as subsets of 
e-learning; however, there is no overlap between m-learning and online learning 
implying that these are separate and unrelated aspects of e-learning.  This model also 
implies that e-learning is a component of distance learning and not part of face-to-face 
education, and therefore excludes opportunities for blended learning.  An example, 
excluded by this model, is when mobile devices such as PDAs are used by students in a 
face-to-face class.  In such a case, students would be engaged in both face-to-face and 
m-learning simultaneously. 
 
In contrast with Brown’s model, Peters (2007, p. 2) proposed the “just enough, just in 
time, just for me” model of flexible learning illustrated in Figure 2.4, showing the 
relationship of e-learning and m-learning to flexible learning.  In this model, both are 
subsets of flexible learning and, though there is an overlap between m-learning and 
e-learning, it is not complete, showing that m-learning can be conducted beyond the 
boundaries of e-learning.  Figure 2.4 is based on Peters’ (2007, p. 2) 
definition/understanding of e-learning as “Web-based delivery of content and learning 
management” and m-learning as “delivery of learning via devices such as PDAs, mobile 
phones, laptops, and PC tablets” and, although m-learning may include aspects of 
e-learning, e-learning does not always include m-learning.   
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Figure 2.4: The 'just enough, just in time, just for me' model of flexible learning  
(Peters, 2007, p. 2) 
 
In a helpful summary, Caudill (2007) highlighted the differences between e-learning 
and m-learning as: 
m-learning is, to an extent, e-learning, but e-learning is not necessarily 
m-learning. What this means is that while by definition learning 
through mobile computing devices utilises electronic media and 
therefore meets the definition of e-learning, e-learning may or may 
not incorporate mobile devices, and as such may or may not meet the 
definition of m-learning. (p.4) 
 
The opportunities for mobile devices to enhance learners’ access to e-learning have 
been recognised by a number of authors (e.g. JISC, 2005; Low & O'Connell, 2006; 
Multisilta, Henno, Lipiäinen & Hämäläinen, 2001; Rekkedal & Dye, 2007), particularly 
when e-learning resources are designed with the adaptability to be used on a range of 
mobile devices.   It is possible that over time m-learning and e-learning may converge 
as mobile devices become omnipresent, yet there may continue to be cases when 
e-learning cannot be classified as m-learning.   
 
In this thesis, it will be assumed that the relationship of m-learning to e-learning is as 
defined by Peters (2007, p. 2) and Caudill (2007), and that m-learning may include 
aspects of e-learning; however, e-learning does not always include m-learning.   Chapter 2  34 
 
2.3.4  Ubiquitous Computing and Pervasive Learning 
The concepts of ubiquitous or pervasive computing, connectivity and learning appear 
frequently in the literature about m-learning.  For instance, Wagner and Wilson (2005) 
describe m-learning as a combination of strategies, practices, tools, applications, and 
resources that utilise ubiquitous networks and pervasive digital devices to enable 
anytime, anywhere learning.   
 
According to Wagner and Wilson (2005), in a ubiquitous computing environment all 
students and lecturers have seamless access to networked computers at all times.  
Similarly, Thomas (2005a) describes pervasive learning as the use of technologies that 
are omnipresent in the learner’s everyday life, where the learning is driven by learner 
choices and the motivation to engage in the learning experience.  According to 
Thomas, the degree to which m-learning occurs can range from participation in limited 
learning related activities (e.g. accessing online resources or email) through to 
immersion in pervasive learning through activities that are available 24/7.  M-learning 
could, therefore, be defined as a component or subset of pervasive learning, whereby 
learners learn using mobile devices within a ubiquitous computing environment.   
 
Syvänen, Nokelainen, and Ruohotie (2005), similarly defined pervasive learning 
environments (PLEs) as an intersection of the learner, physical and virtual contexts, 
emphasising the learners’ involvement in and contribution to p-learning (pervasive 
learning) and pervasive computing in the PLE: 
Pervasive computing takes part in an experience of immersion as a 
mediator between the learner’s mental (e.g. needs, preferences, prior 
knowledge), physical (e.g. objects, other learners close by) and virtual 
(e.g. content accessible with mobile devices, artefacts) contexts. Chapter 2  35 
Where these contexts overlap and form a single entity is addressed 
here as a pervasive learning environment.  (p.2960) 
 
In 2005, Thomas  proposed a model of ‘pervasive learning’ to describe learning in 
environments with technologies that are always accessible and always on.  The 
Pervasive Learning Model (PLM) includes the elements of Community, Autonomy, 
Locationality and Relationality, incorporating the learning theories embedded in 
constructivist and social constructivist learning theories.  There are varying levels of 
pervasive learning that mobile learners may engage in depending on the interplay of 
the four components in the model and the extrinsic and intrinsic motivators that are 
present. 
 
Within the context of Thomas’ model, m-learning represents a case of pervasive 
learning.  However, Thomas (2005a) stressed that there can be considerable 
differences in pervasive learning environments as the characteristics of pervasive and 
ubiquitous environments can vary.  Thomas represents this on a continuum, as 
illustrated in Figure 2.5, contrasting pervasive and ubiquitous contexts with isolated 
and standalone learning contexts. 
 
 
Figure 2.5: The Continuum of Pervasiveness and Ubiquity (CPU) (Thomas, 2005a, p. 26) 
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Furthermore, Thomas (2005a) stresses that PLEs need not involve only a range of 
computer-based technologies.  According to Thomas, PLEs can be formed by creating 
ad hoc networks of devices and learners, and other pervasive learning environments.  
She describes the individual interchangeable elements as pervasive learning modules 
(Figure 2.6).  Hence, pervasive learning in Thomas’ view is not governed purely by 
technological issues or the presence of pervasive and ubiquitous technologies; rather, 
it is created by learners using tools or resources as required to support their learning 
experiences.  Thomas’ PLM is discussed in greater detail in Section 2.5.  
 
 
Figure 2.6: Interchangeable pervasive learning environments and modules 
(Thomas, 2005a, p. 27) 
 
It is important to note that the terms Pervasive Learning and PLEs are often linked in 
the literature to specific implementations of pervasive technologies or software 
solutions (e.g. systems that are pervasively and unobtrusively embedded in the 
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technology and software dependent, where learning is seamlessly supported by 
information systems (e.g. Coatta & Kaufmann, 2003; Hundebøl & Helms, 2006).  Some 
educators have focussed on building technology-based PLEs that will support pervasive 
learning in a specific learning context; for example, using PDAs in various learning 
contexts (Li, Zheng, Ogata & Yano, 2003; Verdejo & Celorrio, 2007); or the 
development of an intelligent and adaptive e-portfolio system such as the 
“personalised lifelong learning system” described by Kay (2008). 
 
In this study, pervasive learning is referred to in the wider framework of pervasive 
learning as a social process, as defined by Thomas, where pervasive learning is not 
totally dependent on pervasive technologies or specific physical contexts. 
 
 
2.3.5  Constructivist Philosophies in Learning and Teaching 
The focus of this study was the exploration of factors that encourage students’ 
engagement in m-learning in higher educational settings and the study was guided by 
the theories of students’ engagement in learning underpinned by constructivist 
learning (Piaget, 1972; von Glasersfeld, 1992), social constructivist learning (Vygotsky, 
1978), self-directed learning (Garrison, 1997; Gibbons, 2002), student-centred learning 
(Gibbs, 1995) and learner-centred teaching (Bates & Poole, 2003; Weimer, 2002).   
 
Constructivism can be described as an epistemology/theory of knowledge/educational 
philosophy based on the premise that learning involves the construction of knowledge 
whereby the learner builds on past knowledge and experience.  Constructivism 
originated in the work of Piaget (1972) who proposed that learners actively construct 
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learning experiences.  Piaget’s conceptualisation of constructivism was described by 
von Glasersfeld (1992) as ‘trivial constructivism’ as it assumed that knowledge pre-
exists and is acquired by learners through constructivist learning.  In contrast, von 
Glasersfeld (1992) proposed an alternative form of constructivism,  described as 
‘radical constructivism’, which assumes that knowledge is personally constructed by 
individuals as they attribute meaning to concepts that are socially shared and 
accepted.  The result of a radical constructivist learning process is a personal 
understanding or conceptualisation specific to the learner, with the learner being 
responsible for their learning.    
 
For the purpose of this study, a concise definition of constructivism, summarising what 
is a generally accepted understanding of constructivism as applied in educational 
psychology, is sourced from Krause, Bochner and Duchesne (2003, p. 402): 
Constructivism is an explanation of learning that views it as a self-
regulated process that builds on learners’ existing knowledge and in 
which learners are active participants.   
 
A further conceptualisation, of constructivism in collaborative and social learning 
contexts,  is ‘social constructivism’, a theory pioneered by Vygotsky (1978).  Social 
constructivism implies that learners learn from sharing knowledge and may develop 
socially constructed shared meanings and communal knowledge.   Social constructivist 
learning thus represents a socially mediated process involving learners, teachers and 
other social influences such as the cultural context.    
 
In constructivist learning environments, the focus is no longer on the teacher as the 
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teacher becomes that of a facilitator or guide assisting the learners in their learning 
journey (Duffy & Cunningham, 1996; Huang, 2002).  Unlike in traditional 
behaviourist/objectivist and instructivist teaching approaches, the teacher is no longer 
seen as simply transmitting knowledge; rather the role requires the teacher to be 
actively engaging in a social learning process guiding students in meeting their 
individual learning needs (Nanjappa & Grant, 2003).   
 
In the absence of models for practical application of constructivist pedagogies, Duffy 
and Jonassen (1992) pioneered guidelines for implementing constructivist 
environments for learning, and in 1994, Jonassen developed guidelines for designing 
constructivist learning environments that support: 
1.  The construction of knowledge:   
  based on internal negotiation (articulating mental models); 
  based on social negotiation (sharing knowledge with others); 
  facilitated by exploration and design of real-world 
environments; and 
  resulting in the development of mental models. 
2.  Meaningful, authentic contexts for learning:  
  supported by case-based problems and authentic tasks 
derived from and situated in real world contexts; 
  requiring an understanding of thinking process and problem 
solving methods;  
  modelled for learners by skilled performers or experts; 
3.  Collaboration among learners and with the teacher/facilitator:  
  engaging and facilitating social negotiation; 
  providing a intellectual toolkit to facilitate the building of 
mental models. (Jonassen, 1994, p. 37) 
 
Authentic tasks within authentic contexts — key aspects of constructivist learning — 
represent opportunities for students to become immersed in activities that involve 
interactions and problem solving that mirrors real-life experiences.  For example, ICT 
students could work on a project involving the development of a software solution for 
a real client, and therefore learn by undertaking a task that represents what they will Chapter 2  40 
eventually undertake in the workplace.  Rule (2006) used four themes to described 
authentic learning: 
1.  real-world problems that engage learners in the work of 
professionals; 
2.  inquiry activities that practice thinking skills and metacognition; 
3.  discourse among a community of learners; and  
4.  student empowerment through choice.  (p. 1) 
 
Jonassen’s views on constructivism and the implementation of constructivist learning 
environments (Duffy & Jonassen, 1992; Jonassen, Davidson, Collins, Campbell & Haag, 
1995; Jonassen, 1994; Jonassen, 1999; Jonassen & Rohrer-Murphy, 1999) have since 
been embraced by educators, particularly in the application of learning technologies 
and e-learning (e.g. Lefoe, 1998; Oliver & Herrington, 2003; Salmon, 2003) and more 
recently m-learning (e.g. Bruns, Cobcroft, Smith & Towers, 2007; Herrington, 
Herrington, Mantei, Olney & Ferry, 2009b; Kurti, Spikol, Milrad, Svensson & Pettersson, 
2007; Lee, 2006; Peng, Su, Chou & Tsai, 2009).  Nevertheless, the application of 
constructivist theories in education has also been the subject of some criticism and 
debate (Liu & Matthews, 2005; Phillips, 1995; Tobias & Duffy, 2009).    
 
The interest in constructivist theories in teaching and learning also highlighted the 
importance of the context of learning and metacognition (knowledge about thinking), 
the encouragement of active and student-centred learning, and the empowerment of 
learners (Greening, 2000; Rule, 2006). Greening (2000) proposed that students’ 
ownership of learning is critical to implementing constructivist pedagogy: 
Constructivist pedagogy places the learner at the centre of the learning 
process, a natural progression from the disintegration of the teacher-
centred mechanics of the transmissive model.  Self-assessment and a 
focus on independent learning are common features of constructivist Chapter 2  41 
programs.  An important mechanism for encouraging this shift is that 
of student ownership of the learning process. (p. 52) 
 
However, according to Windschitl (2002), the transition to constructivist teaching and 
learning can pose a range of challenges, or dilemmas, for educators and may involve 
the conceptual, pedagogical, cultural, and political planes of the teaching experience.  
He suggested that constructivist approaches require a re-culturing of the classroom 
and a re-evaluation of traditional relationships to prioritise the learner and learning. 
 
One of the keys to implementing constructivist pedagogies and the success of 
constructivist learning environments is the adoption of student-centred learning 
(Gibbs, 1995) and learner-centred teaching (Bates & Poole, 2003, p. 43; Weimer, 
2002), which focus on the activities and outcomes of the learner.  The main 
characteristics of courses based on student-centred learning approaches, as 
summarised by Gibbs (1995), are the emphasis on student involvement in key 
decisions about learning in negotiation with the teacher, encouraging learner activity 
rather than passivity, including students’ past experience and knowledge, and 
focussing more on process rather than on content.  Gibbs (1995) states that in such 
courses students make choices about their learning and assessments: 
What is to be learnt, how and when it is to be learnt, with what 
outcome, what criteria and standards are to be used, how the 
judgements are made and by whom these judgements are made. (p. 1) 
 
Similarly, in learner-centred teaching there are changes in the role of the teacher, the 
function of course content, and the process of evaluation, to facilitate a shift in the 
balance of power moving the responsibility for learning from the teacher to the 
student (Weimer, 2002).   Chapter 2  42 
 
In learner-centred teaching approaches the learner actively participates in the teaching 
and learning process, selection of the curriculum, instruction and assessments, and 
individual differences are accommodated (Bates & Poole, 2003).  According to Weimer 
(2002), increasing students’ involvement, in and control of, assignments and activities 
increases students’ engagement in learning.  Ownership of learning is also a critical 
aspect of student-centred learning.  Brandes and Ginnis (1993) described how in 
student-centred learning environments the ownership of learning is with the student 
and the teacher acts as a facilitator and a resource-person.   
 
Student-centred learning and learner-centred teaching are two perspectives of a 
learning environment focussed on the learner and are the preferred terms used in this 
thesis, though the terms learner-centred learning and student-centred teaching may be 
found in the literature to represent the same concepts. 
 
The shift to student-centred learning is linked with the encouragement of self-
direction in students’ learning (Attard, Di Iorio, Geven & Santa, 2010; McCombs & 
Vakili, 2005).  Gibbons (2002, p. 2) defines self-directed learning as: 
Self-directed learning is any increase in knowledge, skill, 
accomplishment, or personal development that an individual selects 
and brings about by his or her own efforts using any method in any 
circumstances at any time.  (p.2) 
 
Another definition of student-centred learning, which outlines the shift in 
responsibility from the teacher to the student, was proposed by Cannon (cited in 
Ingleton et al., 2000): Chapter 2  43 
Student-centred learning describes ways of thinking about learning 
and teaching that emphasise student responsibility for such activities 
as planning learning, interacting with teachers and other students, 
researching, and assessing learning.  (p. 3) 
 
Encouraging self-direction in learning can be a daunting task for educators as it 
requires the relinquishing of teacher-control, guiding students towards autonomy in 
their learning and managing their learning processes.   
 
According to Garrison (1997), motivation is a key factor in self-directed learning as 
students are required to assume personal responsibility for both managing and 
monitoring their learning processes and construction of learning.  Garrison’s (1997) 
model of self-directed learning includes three dimensions:  self-management 
(contextual control); self-monitoring (cognitive responsibility); and motivational 
(entering and task), as illustrated in Figure 2.7.   
 
Figure 2.7: Dimensions of Self-Directed Learning (Garrison, 1997, p. 22) 
 
The three dimensions interact to create the conditions required for self-directed 
learning:  self-management (contextual control) includes task control issues  
(i.e. learning choices and goals); self-monitoring (cognitive responsibility) represents Chapter 2  44 
construction of meaning, assimilating and accommodating new concepts with previous 
knowledge including reflection and critical thinking; and motivation (entering and task) 
which is driven by the perceived value and anticipated success of learning goals.  
Entering motivation involves establishing a commitment to the task and the intention 
to act and task motivation requires the ability to focus and persist in learning activities 
and achieving goals. 
 
According to Garrison  (1997), the presence of all the three dimensions of self-directed 
learning in learning experiences supports a meaningful and worthwhile approach to 
self-directed learning.  Hence, motivation is a necessary prerequisite for students’ 
ownership and responsibility for managing and monitoring their learning processes 
and construction of learning (Garrison, 2003; Grow, 1991).  However, Seifert and 
O’Keefe (2001) stressed that students need to feel confident, have a sense control over 
their learning, and consider the learning activities to be meaningful and relevant, for 
the effects of motivation to be maximised.   
 
Students’ autonomy in learning and their empowerment to be self-directed in learning 
have been linked in the literature (Gibbons, 2002; Grow, 1991; Lunyk-Child, Crooks, 
Ellis, Ofosu, O'Mara & Rideout, 2001).  Hurd (2005) noted that there is confusion in the 
terminology with autonomy and self-regulation being used to represent identical 
concepts, and suggested the following interpretations, which will be adopted in this 
study: autonomy is therefore, considered to be an attribute of the learner, and self-
regulation represents practical steps taken by learners to manage their own learning.   
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Martin (2006, p. 73) states that motivation and engagement both have a significant 
role in students’ interest in and enjoyment of their study and achievements.  According 
to Keller (2008) and MacCallum (2009), in m-learning, students need to be motivated 
not only to learn, but also motivated to use mobile devices to support their learning.  
This was evident in earlier studies in which high levels of student (and teacher) 
motivation were linked with successful implementation of laptops in learning (e.g. Hall 
& Elliott, 2003; McMillan & Honey, 1993; Newhouse, 2001a; Oloruntoba, 2006).  
Motivation was also included as a component of the FRAME (Koole, 2006) and the PLM 
(Thomas, 2005a) models. 
 
Motivation has been linked with goal orientation and a focus on learning achievements 
(Klein, Noe & Wang, 2006; Pintrich & Schunk, 2002 ; Schunk, Pintrich & Meece, 2008; 
Wolters, 2004).  According to Pintrich (2003), motivation and goal orientations are the 
reasons for engaging in achievement behaviours.  Additionally, Boekaerts (2001) 
stressed that students’ motivation is context sensitive and highlighted the importance 
of considering situated motivation in the learning environment; that is, what students 
consider to be motivating or demotivating in their specific context.  Furthermore, 
Breen and Lindsay (2002) found that students may require different motivators that 
are not necessarily linked to achievement goals, and this may vary depending on their 
discipline area.  In their study, students in the disciplines of computing, history, biology 
and geology, were motivated more by the enjoyment of learning experiences than the 
pursuit of learning goals. 
 
Constructivist learning can also be supported by social constructivist learning activities, 
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experiences which include situated learning, active learning and problem-based 
learning.  Situated learning is a function of the activity, context and culture in which 
learning occurs (e.g. work place learning) (Brown, Collins & Duguid, 1989; Lave, 1988).   
 
Leidner and Jarvenpaa (1995) highlighted that for technologies to be effective in the 
learning environment, the choice of information technologies utilised for learning (e.g. 
desktop versus mobile devices) must mesh with the choice of model of learning (e.g. 
objectivist versus constructivist).  They argue that technologies that allow individuals 
to share tacit knowledge regardless of time and location have the potential to 
transform education and change the role of the teacher and learners.  They envisaged 
that such transformation would give learners greater control of the learning process 
enabling higher-order cognition and conception learning.  Based on Leidner and 
Jarvenpaa’s framework, it can be assumed that the mobility and connectedness of 
m-learning devices class these as “technologies with the potential to transform 
education” (p.283) and that these technologies are likely to complement constructivist 
learning approaches, and foster student-centred and active learning.  The 
opportunities offered by m-learning are therefore increasing the options available for 
the design of student-centred constructivist learning activities and learning designs 
(e.g. Oliver, Harper, Hedberg, Wills & Agostinho, 2002) including active, authentic and 
situated learning (e.g. Cochrane, 2006, 2008; Dyson, Litchfield, Lawrence, Raban & 
Leijdekkers, 2009a; Herrington et al., 2009b; Kukulska-Hulme & Traxler, 2007; Lee & 
Lee, 2008; Low & O'Connell, 2006; Olney et al., 2009; Pfeiffer, Gemballa, Jarodzka, 
Scheiter & Gerjets, 2009).  However, according to Allford and Pachler (2007) 
embedding new technologies into learning environments requires students to develop 
autonomous learning skills, and increases demands on learners in terms of goal Chapter 2  47 
orientation, motivation, initiative, analytic skills, critical thinking and a variety of new 
literacies.  
 
In summary, constructivist pedagogies and the development of constructivist learning 
environments involve a range of learning theories including: student-centred learning, 
learner-centred teaching, self-directed learning, collaborative learning, situated 
learning, autonomous learning, active learning and problem-based learning.  However, 
though constructivist theories have been embraced by educators (Karagiorgi & 
Symeou, 2005), traditional objectivist and behaviourist approaches, involving primarily 
transmission of knowledge to the learner through traditional lecture-based education, 
are often the predominant teaching approaches applied in higher education (Nunes & 
McPherson, 2003).  These teaching and learning methods can be economically viable 
and well catered for with technologies supporting the recording and transmission of 
traditional lectures.  The successful adoption of constructivist pedagogies therefore 
requires considerable commitment from both educators and students, particularly in 
environments where traditional pedagogies are prevalent.  
 
As indicated in this chapter, many educators believe that constructivist learning 
pedagogies can transform education towards more student-centred learning where 
the student is self-directed in their learning. If the context of learning and the learning 
technologies employed mesh well with the learning and teaching approach (e.g. 
constructivism), there is a greater likelihood that the learning technologies will also 
support student-centred learning and learner-centred teaching.  For example, in the 
context of m-learning using laptop computers in wireless learning environments, 
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regardless of their location (e.g. classroom, home or cafe) to undertake learning tasks 
that support knowledge construction, accessing information from multiple sources 
(e.g. databases, the Internet).  In such contexts, the educator’s role may become that 
of a facilitator or guide, whilst the student is required to be self-directed in their 
interactions with others and in their learning choices. 
 
 
2.3.6  M-learning and Student Engagement 
As mentioned in Chapter 1, students’ engagement in learning is by its nature difficult 
to describe and quantify.  Definitions of engagement vary; for example, Kearsley and 
Schneiderman (1998) described engagement in learning as students being 
meaningfully engaged in learning activities through interaction with others and 
working on worthwhile, authentic learning tasks (e.g. problem-solving and learning 
activities with real-life contexts), a definition of engagement highlighting interactivity 
and authentic activities.  Alternatively, Coates (2006, p. 16) defined engagement in 
learning as “a broad phenomenon which encompasses students’ in-class and out-of-
class experiences”, based on the constructivist assumption that learning is influenced 
by how an individual participates in educationally purposeful activities.  Coates further 
defines engagement as “the involvement of individuals with phenomena that are 
relevant to, and instrumental for, their learning” (p. 16), drawing on the definition of 
engagement by Hu and Kuh (2002, p. 3) as “the quality of effort students themselves 
devote to educationally purposeful activities that contribute directly to desired 
outcomes”.  According to Coates (2006), engagement reflects the level of individuals’ 
involvement with their study and in the life of the university, and the extent to which 
they involve the university in their life.  More recently, engagement has been defined 
as “students’ involvement with activities and conditions likely to generate high-quality Chapter 2  49 
learning” (ACER, 2010, p. 3), emphasising the notion that engagement is likely to 
enhance student learning.  Furthermore, enhancement of learner engagement and 
collaboration in online environments was recently highlighted by Oncu and Cakir 
(2011) as a priority area for research.  Engagement in m-learning represents 
engagement in learning supported by mobile devices, and typically occurs in and 
beyond the boundaries of formal learning environments. 
 
As discussed in previous sections, m-learning offers the opportunity for anytime 
anywhere learning beyond traditional learning environments and has the potential to 
facilitate students’ engagement in a range of learning activities involving collaboration 
and access to electronic resources.  The potential for m-learning to also promote 
engagement in self-directed student-centred learning experiences in constructivist 
learning environments has also been highlighted.  In this study, Coates’ (2006) 
definition of engagement has been adopted, whereby engagement represents 
students’ active participation in educationally purposeful activities, both in-class and 
out of class.   
 
There is some evidence that m-learning can have a positive effect on students’ 
engagement in learning, particularly in the areas of communication, interaction, and 
participation (Cochrane & Bateman, 2010; Dyson, Litchfield, Raban & Tyler, 2009b; 
Shen & Shen, 2008; Stephens, 2005; Wang, Shen, Novak & Pan, 2009a).  Some studies 
have found that m-learning can increase students’ engagement in several aspects of 
learning: content, theory or concepts taught in the subject (Dyson et al., 2009b; Sotillo, 
2003); development of student reflective journals (Cochrane & Bateman, 2010); 
experiential and active learning (Dyson et al., 2009b; Olney et al., 2009; Shen & Shen, Chapter 2  50 
2008; Stephens, 2005; Wang et al., 2009a); and mobile games based learning (Schwabe 
& Göth, 2005).  Furthermore, Stephens (2005) found that engagement in m-learning 
activities resulted in greater empowerment of students, increased satisfaction with 
their work and increased confidence.   
 
Research on whether students’ engagement in learning can be increased by taking 
advantage of the mobile technologies that are used by learners daily for work, 
communication and entertainment, showed that students do not necessarily embrace 
the use of their personal mobile devices for learning purposes (Gorra et al., 2008; Lee 
& Chan, 2007).  For some students, employing their personal mobile devices for 
university work was perceived as encroaching on their social space (Gorra et al., 2008).  
Lee and Chan (2007) suggested, that to become a successful m-learner, students may 
need to develop a different mindset towards merging personal and educational uses of 
technologies.   
 
Similarly, Vogel et al. (2007) reported limited success in engaging first-year business 
students with m-learning using wireless PDAs.  Students who participated in all 
required learning tasks had improved learning outcomes in their mid-term 
examinations; however, the students who experienced technological difficulties or did 
not participate adequately in all learning activities did not achieve such improvements.  
The issues influencing students’ participation and engagement in m-learning identified 
by Vogel et al. (2007 ) were technology acceptance, instructor commitment to 
m-learning, existing pedagogies and institutional issues.  Additionally, the relevance of 
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assessments for m-learning were noted by Hamilton and Berry (2007) and Waycott 
and Kennedy (2009) as issues influencing students’ engagement in m-learning.   
 
As noted above, much has been written about the potential of m-learning to engage 
students, and several studies have indicated that students’ engagement in m-learning 
could be influenced by a number of factors (e.g. factors relating to students, lecturers, 
technology acceptance, the learning context and facilitating conditions). However, a 
comprehensive analysis of the factors that may facilitate students’ engagement in 
m-learning is not evident in the literature. 
 
 
2.3.7  Students and New Technologies 
For more than a decade, a discussion has been ongoing about changes brought about 
by the increased availability of a wide range of technologies and mobile devices, the 
possible differences in the way students learn and study when using new technologies 
and, in particular, differences in technological skills attributed to generational 
attributes.  This has sparked the ‘Net Generation Debate’ in educational literature, an 
ongoing discussion on the impact of age and technology related factors on student 
learning. 
 
Tapscott (1998) described a new generation of students born since 1977 as the ‘Net 
Generation’.  Tapscott’s premise was that this generation of students had had access 
to computers and mobile devices since early childhood, and were exposed to digital 
technologies in every facet of their lives, which impacted on their personalities, 
attitudes, and approach to learning.  Consequently, according to Tapscott, Net 
Generation students were likely to be more technology savvy than previous Chapter 2  52 
generations with a natural aptitude for using technologies, thus creating a digital 
divide between students and educators with subsequent implications for teaching and 
learning.  The concept of a Net Generation, and possible generational differences in 
students’ learning, has since been frequently discussed in the literature with a range of 
possible traits being attributed to students; for example, multitasking, having an IT 
mindset, and a preference for collaborative learning (e.g. Dede, 2005; Frand, 2000; 
Oblinger, 2003, 2004; Rickard & Oblinger, 2003).  This proposed new generation of 
students has also been described by other authors as Generation Y, the Nintendo 
Generation and Millennials and, depending on the author, assumed to have been born 
in or after 1980 or 1982 (e.g. Brown, 2000; Howe & Strauss, 2003; Oblinger, 2003; 
Raines, 2002; Rickard & Oblinger, 2003).   
 
Comparisons of generational differences sparked considerable debate following 
Prensky’s (2001) description of new generations of students as ‘digital natives’; that is, 
those who have grown up with digital and mobile technologies.  A number of authors 
have questioned the existence of such a generation due to the lack of theoretical and 
empirical evidence (e.g. Bayne & Ross, 2007; Bennett, Maton & Kervin, 2008; Kennedy, 
Krause, Gray, Judd, Bennett, Maton et al., 2006; Sheely, 2008).  Prensky’s viewpoint 
was that digital natives have grown up in a world surrounded by new technologies and 
mobile devices and are skilled in using new technologies and gadgets, whilst older 
generations represent ‘digital immigrants’ for whom adapting to the use of new 
technologies can present some difficulties.  Similarly to Tapscott (1998), Prensky (2001) 
believed that the presence of the new generation of digital natives required significant 
change to pedagogy and teaching practices.  Prensky’s (2001, p. 1) statements (e.g. 
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predecessors...” and “...it is very likely that our students’ brains have physically 
changed – and are different from ours – as a result of how they grew up...”), and 
unsubstantiated claims that students have radically changed, have come under much 
criticism, particularly for being speculative and not evidence based (Bennett et al., 
2008; Brown & Czerniewicz, 2010; Jones & Czerniewicz, 2010).  
 
The Net Generation debate continues as educators seek to establish whether there are 
other generational differences in students beyond simply an increased confidence in 
using technologies in some students due to exposure to computers and mobile 
devices.  Several research studies have found that that although Net Generation and 
older generations of students may have different comfort levels with learning 
technologies, students of all generations share common values regarding pedagogical 
practices (Garcia & Qin, 2007; Gorra et al., 2008; Hartman, Moskal & Dziuban, 2005).   
Garcia and Qin (2007) found that learning preferences and attitudes towards effective 
learning and teaching activities in university teaching were consistent across age 
groups and, even though Net Generation students involved in the study were more 
electronically adept, they were also comfortable with traditional learning models.  
Furthermore, Oblinger and Oblinger (2005, p. 2.9) suggested that “age may be less 
important than exposure to technology”, and that a person who has considerable 
experience with mobile or emerging technologies may exhibit traits that are identical 
to those attributed to Net Generation students or Prensky’s ‘digital natives’.   
 
Anecdotal reports of increases in students’ use and ownership of new and mobile 
technologies for learning have prompted a number of formal studies focussing on 
students’ ownership and access to learning technologies and mobile devices, and how Chapter 2  54 
these devices are used in learning.  Several of the studies were conducted specifically 
in response to the debate about generational differences (e.g. Jones & Ramanau, 
2009a; Jones, Ramanau, Cross & Healing, 2010; Kennedy et al., 2009; Kennedy, Judd, 
Churchward, Gray & Krause, 2008; Oliver & Goerke, 2007).   
 
Studies conducted with first year students in Australia by Kennedy et al. (2008) and in 
the UK by Jones, Ramanau, Cross and Healing (2010), both showed that, although first 
year students used a wide range of technologies including mobile devices, their use of 
these technologies for learning was not homogeneous across groups or clearly 
definable by age.  However, students in both studies were confident with technology-
related learning activities centred on communicating and accessing information.  Jones 
et al. (2010, p. 730) found that, though the vast majority of students made extensive 
use of mobile technologies and computing facilities for communicating and accessing 
course materials and resources, it appeared that students’ use of technologies “seem 
to respond to the requirements of their courses, programmes and the universities”.  
Overall, the study by Jones et al. indicated that there were individual differences in 
students’ uses of learning technologies and that students’ engagement in new and 
mobile technologies for learning may be influenced by institutional contexts and 
modes of teaching and learning. 
 
These results compare with findings by Conole et al. (2008) who found a mismatch 
between institutional perceptions of students’ use of technologies and their actual 
more sophisticated use of emerging technologies, and consequently a mismatch 
between the technologies offered to students by educators.  Conole et al. (2008) found 
in their study that students were generally confident in the use of technologies and Chapter 2  55 
created their own social networks, beyond those offered by their course, to meet their 
personal learning needs. 
 
The study conducted by Kennedy et al. (2009) also attempted to ascertain whether 
there is evidence of a technological literacy gap between students and lecturers.  
Lecturers and students participated in a survey and focus groups providing a rich set of 
data.  The study discovered that there was great diversity in students' and lecturers’ 
experiences with technology, and their preferences for the use of technology in 
teaching and learning.  Both groups relied on technologies mainly for communication 
and information access, but social networking and Web 2.0 technologies were used for 
study purposes by only a small minority of students. In relation to a technological 
literacy gap between students and lecturers, the findings showed no significant 
differences between academic staff and students with regards to their technology-
based activities, though a key finding was that “staff were more sceptical and more 
unsure about the potential of technologies for supporting teaching and learning”  
(p. 23).   
 
Beyond the debate about students’ level of experience and comfort with new 
technologies being attributed to generational factors, a number of studies in Western 
countries have shown that students increasingly have access to and utilise mobile 
technologies, that mobile devices have become more common place in universities, 
and there is growing evidence of students of all generations increasingly using mobile 
technologies and tools for learning purposes (e.g. Alexopoulos et al., 2009; Bennett & 
Maton, 2010; Caruso & Kvavik, 2005; DiGangi, Jannasch-Pennell, Yu & Kilic, 2005; 
Kvavik et al., 2004; Nagler & Ebner, 2009; Oliver & Goerke, 2007; Salaway et al., 2007; Chapter 2  56 
Salaway et al., 2008; Sharples, 2007; Smith et al., 2009).   The studies showed that the 
majority of students had laptops, mobile phones and access to wireless networks and 
that the use of these technologies by students was becoming widespread.   
 
For instance, the studies by Jones et al. (2010) and Kennedy et al. (2009) indicated high 
levels of student laptop ownership (65% and 77%), broadband Internet access (55% 
and 76%), and showed that almost all students had mobile phones and MP3 players.  
Though students possessed mobile devices, they were not necessarily used for learning 
purposes.   Similarly, the EDUCAUSE Centre for Applied Research (ECAR) study of 
students and IT (Smith et al., 2009), a longitudinal study conducted annually in the US 
since 2004, showed in its findings that there was an increase in students’ ownership of 
mobile technologies, with most students owning a laptop and mobile phone.  These 
devices were used for studying, social interaction and entertainment.  The 2009 ECAR 
study results showed laptop ownership had increased from 65.4% in 2004 to 88.3% 
2009, and more than two thirds (73.7%) of the respondents also owned an Internet-
capable handheld device (e.g. smartphone); however, many (35%) did not use the 
Internet connectivity of their phones.   
 
Although a number of recent studies have indicated that in some university contexts 
students in the Net Generation age group are not all highly skilled in the use of 
technology and do not show different learning preferences to previous generations 
(Gorra et al., 2008; Jones et al., 2010; Kennedy et al., 2009; Selwyn, 2009), several 
studies have found that, overall, younger people possess a greater range of mobile or 
networked technologies in their households, are more likely to use new technologies 
and to use them more frequently than previous generations (e.g. Helsper & Eynon, Chapter 2  57 
2010; Steinbrecher, 2008).  MacCallum (2009) identified that students who were 
experienced with using computers were also likely to be goal oriented and 
independent learners, characteristics that resulted in students being more likely to 
adopt new technologies.  According to MacCallum (2009), goal orientation may 
encompass intrinsically motivated learning goals (e.g. mastering new knowledge) and 
extrinsically motivated performance goals (e.g. grades).   
 
Gender differences have also been studied extensively with relation to students’ 
adoption and attitudes towards learning technologies (e.g. Bauer, 2000; Busch, 1995; 
Carrington & Pratt, 2003; Cooper, 2006; Kuo, 2004; Liff & Shepherd, 2004; 
Markauskaite, 2005; McIlroy, Buntinga, Tierney & Gordon, 2001; Whitley, 1997) and, 
although some gender differences have been found, on the whole, no specific gender 
dominance is evident.  Quite the opposite, there is some evidence of a diminishing 
gender gap in students’ use of technologies (Kennedy et al., 2009; Liff & Shepherd, 
2004; Smith & Oosthuizen, 2006).  For instance, Kuo (2005) established that females 
were found to have more positive attitudes towards wireless computing than males.  
Others have found a variety of results relating to gender differences in online 
communication (Bråten & Strømsø, 2006; Jones, Johnson-Yale, Millermaier & Pérez, 
2009), preferences in tasks or activities (Jones et al., 2010; Kennedy et al., 2009), and 
time spent using computer technologies (Markauskaite, 2005).   For example, in Bråten 
and Strømsø’s (2006) study of first year education students, males demonstrated 
higher levels of participation in online communication than females, whilst Jones et al. 
(2009) found that female students tended to use the Internet for communication and 
study purposes more frequently than male students. 
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This section discussed the Net Generation debate, and the use of m-learning devices 
by students.  In the past, this use has been influenced by issues such as cost, lack of 
standards and compatibility (Clyde, 2004; Demb, Erickson & Hawkins-Wilding, 2004).  
However, as technologies and wireless support infrastructures are continually 
evolving, these concerns are diminishing.  As discussed, students’ ownership and use 
of laptops, mobile phones and access to wireless networks is becoming widespread 
though the range of mobile devices used by students can be variable depending on a 
number of factors including student demographics.  Further studies, specifically 
focussed on m-learning, are discussed in the next section.   
 
2.4  M-learning Studies:  Educational Applications of M-learning 
2.4.1  M-learning Studies and Projects  
Though there has been considerable debate about generational differences in learners 
and their skills in using new technologies and mobile devices, as discussed above, most 
studies have found that there is considerable variation in students’ use of new 
technologies, and there are no clearly defined differences attributable to specific 
generations.  This section focuses on studies specific to m-learning in learning settings; 
that is, students’ adoption of m-learning and student and lecturer perceptions of 
m-learning. 
 
Over the past decade, a wide range of m-learning research studies have been 
undertaken with the aim of investigating the opportunities and benefits of mobile 
devices in educational settings.  Most m-learning studies focus on more than one issue 
(e.g. student or lecturer perceptions, specific learning theories, institutional standards 
and policies) and may involve a particular type of mobile device (e.g. tablets), or a Chapter 2  59 
range of devices and supporting technologies (e.g. laptops, iPods; wireless networks).  
This review discusses a variety of m-learning studies, the devices used and educational 
contexts in which these took place; however, though outcomes from school studies are 
noted, the main focus of this study is m-learning studies in higher education settings. 
 
Laptops and tablet computers have been used in education for more than two 
decades.  Many laptop studies in schools and universities were related to ‘laptop 
programs/projects’, where all students in a cohort were either loaned or leased a 
laptop, or they provided their own laptop computer.  The first laptop projects were 
deployed in educational settings that pre-date wireless environments.  A number of 
early studies focussing on m-learning documented the use of laptops and tablets in 
primary and high school environments (Fisher & Stolarchuk, 1998; Fouts & Stuen, 
1997; Gardner, Morrison, Jarman, Reilly & McNally, 1994; McMillan & Honey, 1993; 
Newhouse, 2001b; Stolarchuk, 1997).   Several of these studies identified a number of 
educational benefits for students associated with the use of laptops, including better 
communication and more opportunities to interact with teachers and other students 
(Fisher & Stolarchuk, 1998), improvements in writing skills (Fouts & Stuen, 1997; 
Gardner et al., 1994), development of presentation skills (Fouts & Stuen, 1997), 
increased motivation to learn (Fisher & Stolarchuk, 1998; Gardner et al., 1994), more 
opportunities for collaborative learning, and support for enquiry-oriented and project-
based activities (McMillan & Honey, 1993).   
 
In contrast with the mostly positive findings of these studies, concerns were noted 
about technical support and teachers’ skills to effectively apply technologies in 
teaching (Gardner et al., 1994), and concerns were expressed that students were Chapter 2  60 
learning more about computers than the curriculum content (Stolarchuk & Fisher, 
2001).  To facilitate the adoption of m-learning, Newhouse (2001a) recommended 
revision of curricula to include more learner-centred approaches, professional 
development for teachers, and support for the development of computer-related skills 
in students. 
 
Some of the early studies in university settings had similar results to the early laptop 
studies in schools, with laptops supporting email, writing, presentations, discussions, 
collaboration and encouraging the development of computer skills (e.g. Bale, 1999; 
Birx, Castleberry & Perry, 1996).   Additionally, Bale’s (1999) research across a number 
of US and Canadian higher education institutions showed that although laptop projects 
resulted in increased enrolments and student retention, the cost of laptops was a 
factor of concern to students at most institutions.   
 
Most m-learning studies since 2000 have taken place following the establishment of 
localised or campus wide wireless infrastructure.  However, early wireless m-learning 
initiatives were often limited by unreliable wireless infrastructure, technological issues 
with wireless technologies or inadequate support infrastructure (Clyde, 2004; Pospisil 
& Millar, 2005).  In the absence of a suitable wireless infrastructure, some projects 
relied on the use of laptops with wired network access as in the case of the Laptop 
Project at Ohio Dominican University (Demb et al., 2004).  Hence, many studies in 
higher education, such as Blurton and Lee (2002) and Cutshall (2006) focused mainly 
on the usability, technological and logistical aspects of laptop/m-learning applications 
in education.  
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The outcomes of early studies highlighted the need for the development of policies 
and institutional wide strategies for m-learning, prompting educational organisations 
to commit to supporting the use of specific mobile devices, such as laptops, tablet 
computers or PDAs (e.g. Brown & Petitto, 2003; Cain, Bird & Jones, 2008; Smith et al., 
1999; Towers & Hearn, 2005).   In some educational contexts, standards for m-learning 
in education were developed as institutions moved towards campus wide 
implementation of wireless networks and mainstreaming the support of mobile 
devices (e.g. Doering, 2007; Low, 2007; O'Connell & Smith, 2007) and, in many cases, 
strategic approaches were employed to establish m-learning programs and/or embed 
m-learning in the curriculum (e.g. Coen, Gould & Henderson, 2007; Cutshall et al., 
2006; McVay, Snyder & Graetz, 2005; Resta, Abraham, Gerwels & Tothero, 2004).   
 
As the early technological and operational issues relating to establishing m-learning 
environments became resolved or minimised, the emphasis of later studies shifted 
towards a focus on the educational impact of m-learning.  A number of studies 
focussed on the student and/or teacher experience with mobile technologies and 
student and/or lecturer perceptions of m-learning (Attewell, 2005; Barak et al., 2006; 
Demb et al., 2004; Grace-Martin & Gay, 2001; Kuo, 2004; Percival & Percival, 2008) 
and on the acceptance of m-learning (Elwood et al., 2006; Lu & Viehland, 2008). 
 
Another aspect evident in the literature is m-learning studies with a focus on specific 
learning approaches; for example, authentic and situated learning experiences(Dyson 
et al., 2009a; Kurti et al., 2007), improvements to student learning outcomes (Gulek & 
Demirtas, 2005; Vogel et al., 2007; Wang et al., 2009a), and the overall learning 
experience (Cain et al., 2008; Litchfield et al., 2007; Shih & Mills, 2007).   Chapter 2  62 
 
A vast number of studies on targeted uses of specific wireless m-learning devices to 
facilitate learning have also been conducted in higher education.  Table 2.2 lists some 
of these studies grouped by foci. 
 
Table 2.2: Practical application of m-learning: Examples of studies 
Mobile Technology  Focus  Studies 
Laptop and tablet PC  Adoption of mobile e-learning  Ho and Ali (2008)  
 
Collaborative learning  Liu and Kao (2007) 
Nicol and MacLeod (2005) 
Vuojärvi, Lehtonen and Ruokamo, 
(2008) 
Computer-based presentation 
systems 
Anderson, Anderson, Simon, 
Wolfman, VanDeGrift et al. (2004) 
 
Digital ink technology   Reins (2007) 
 
M-learning in and beyond classroom  Fried (2008) 
Keane and Crews (2007) 
Vuojärvi, Isomäki and Hynes (2010) 
 
Organisational development  Coen, Gould, and Henderson (2007) 
 
Problem-based learning  Munar, Singh, Belle and Brackett, 
(2006) 
 
Programming, games and online 
communities 
Hamilton and Berry (2007) 
Technology acceptance  Elwood, Changchit, and Cutshall 
(2006) 
Tutty and White (2005) 
 
Visual diaries and communication  Berry and Hamilton (2006) 
 
Mobile phones and 
smartphones 
Collaborative learning  Grant, Daanen & Rudd (2007) 
 
Socio-cultural and situated learning  Botzer & Yerushalmy (2007) 
 
Student engagement  Attewell & Webster (2005)  
Cochrane and Bateman (2010) 
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Mobile Technology  Focus  Studies 
Handheld technologies 
(e.g. PDAs) 
Mobile e-learning  Bridgland and Blanchard (2005) 
 
Student-centred collaborative 
learning communities 
 
Cochrane (2006, 2008) 
Communication, time-management 
and access to content 
Corlett, Sharples, Bull and Chan 
(2005) 
 
Developing an m-learning 
application 
 
Hayes et al. (2004) 
M-learning in and beyond classroom  Keane and Crews (2007) 
 
Nursing practice education  Kenny, Park, Neste-Kenny, Burton 
and Meiers (2008; 2009a) 
 
Learning design, user-generated 
content, situated learning, 
contextual learning 
 
Kukulska-Hulme (2007) 
Outcomes of three m-learning 
projects with PDAs 
 
Rekkedal and Dye (2007) 
Trial of m-learning applications  Singh and Bakar (2007) 
 
iPod   Authentic Tasks  Herrington et al. (2009a) 
Olney et al. (2009) 
 
First-year experience  Belanger (2006)  
Shannon (2006) 
 
Interactive content for iPod users  Palmer and Devitt (2007) 
Stav, Nielsen, Hansen-Nygård & 
Thorseth (2010) 
 
Podcasting for distance learners  Lee and Chan (2007) 
 
Reflective practice  Mantei and Kervin (2009) 
A variety of wireless 
networked technologies 
Authentic and experiential learning  
 
Dyson et al. (2009a) 
Comparative research project  Peters (2007) 
 
Engagement with mobile 
technologies 
 
Drummond (2007) 
Situated dimensions of student 
technology use 
 
Howell and Arnold (2008) 
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2.4.2  Students’ and Lecturers’ Perceptions of M-learning 
Perceptions can influence the success of m-learning programs (Cain et al., 2008; 
Cutshall et al., 2006); therefore, eliciting the perceptions of those involved in 
m-learning programs can provide a valuable insight into the reasons for success or 
failure of such initiatives.  Hence student and lecturer perceptions of m-learning have 
been the topic of a number of studies in higher education involving laptops (e.g. Barak 
et al., 2006; Changchit et al., 2006; Changchit, Cutshall & Elwood, 2008; Demb et al., 
2004; Kuo, 2005; Percival & Percival, 2008), handheld devices such as PDAs (e.g. 
Litchfield et al., 2007), and mobile phones and smartphones (e.g. Attewell, 2005).  
Several such studies have focussed on students’ perceptions of m-learning; in 
particular, learning contexts or whilst implementing specific pedagogical strategies 
such as active and constructivist learning with wireless laptops (Barak et al., 2006; 
Litchfield et al., 2007).   
 
Studies conducted by Demb et al. (2004), Kuo (2005) and Barak et al. (2006) examining 
students’ perceptions of the use of wireless laptops for learning found that students 
believed wireless laptops to be useful and efficient for their learning.  Demb et al.’s 
(2004) study showed that two thirds of the respondents believed their laptop made a 
significant difference in study habits, academic performance, and in their formal and 
social lives.  The study also found that the more students perceived the classroom use 
of laptops to be effective, the more likely they were to feel that the laptop was 
essential to their learning and to their success as students.   
 
Kuo’s (2005) study identified that an individual’s past experience in using the Internet 
and laptops influenced their perceptions of using wireless laptops for learning, and Chapter 2  65 
indicated that the most important factor in predicting the perceptions of wireless 
laptops was the participants’ positive or negative attitude toward the Internet.  Kuo’s 
(2005) study also examined faculty members’ perceptions of the use of wireless 
laptops for teaching and found that, though the faculty members had very positive 
attitudes towards using laptops and the Internet, they were less interested than 
students in trying wireless laptops and were concerned about laptops being a 
distraction in class.  Barak et al.’s (2006) study, with a focus on the use of wireless 
laptops for promoting active learning, concluded that wireless laptops were of benefit 
in encouraging more interaction and collaboration, and in supporting problem-solving 
activities.  However, the study found that students were initially reluctant to 
participate in active learning as they were accustomed to more traditional teaching 
and the laptops were considered to be a distraction from learning if used for non-
learning related tasks. 
 
Though such studies provide accounts that support the use of laptops in the classroom 
or for teaching and learning purposes, not all reports of m-learning with laptops have 
been overwhelmingly positive.  Similar to the findings of Kuo (2005) and Barak et al. 
(2006), other studies have also reported that laptops can be perceived to be a 
distraction in class when used for non-learning purposes (Fried, 2008; Grace-Martin & 
Gay, 2001; Lohnes & Kinzer, 2007), and concerns have been noted about students 
using laptops to cheat in assessments (Lohnes & Kinzer, 2007; Smith, 2003).  In a study 
to establish how students use technology in academic and non-academic spaces, 
Lohnes and Kinzer (2007) found that students were reluctant to use their laptops in 
class as laptops were perceived to be a distraction, keyboard noise was problem, and 
the laptop screen a physical barrier to forming a community.  However, outside of the Chapter 2  66 
classroom, students used their laptops intensively, completed assignments, worked 
with digital video and images, played games, listened to music, surfed the web, and 
used instant messaging and email for social purposes.  They concluded that students’ 
personal learning preferences and the social context of the class can affect the success 
of m-learning in formal learning spaces.  
 
Several studies on students’ perceptions of m-learning have focussed specifically on 
students’ acceptance of m-learning.  Elwood et al. (2006), and Lu and Viehland (2008), 
for instance, utilised the Technology Acceptance Model (TAM) (Davis, 1989) for their 
studies.  The TAM (Davis, 1989) includes two main constructs: 
1.  perceived usefulness – the degree to which a person believes that 
using a particular technology would enhance his or her task 
performance; and 
2.  perceived ease of use – the degree to which a person believes that 
using a technology would be free of effort (p. 320). 
 
Elwood et al. (2006) surveyed undergraduate and postgraduate students involved in a 
laptop initiative at the University of Texas to examine students’ perceptions and 
acceptance of the laptop program.  In addition to the TAM factors of perceived 
usefulness and perceived ease of use, they identified another two acceptance factors: 
perceived change in teaching methods, and perceived resource requirements (e.g. 
power, wireless network).   Similarly, Lu and Viehland (2008) conducted a study aimed 
at identifying the factors that influence the adoption of m-learning by students at six 
New Zealand universities. Their study focussed only on students who used mobile 
phones and PDAs and did not include laptops.  The results of their study revealed that, 
in addition to the TAM factors of perceived usefulness and ease of use of m-learning, 
four other factors influenced the intention of users to adopt m-learning: students’ Chapter 2  67 
attitudes toward using m-learning, subjective norm, self-efficacy, and perceived 
financial resources required (e.g. cost of device). 
 
As found in an earlier study by Demb et al. (2004), the results of Lu and Viehland’s 
study indicated that students were concerned that they may not be able to engage in 
m-learning because of limited access to mobile technologies (e.g. affordability of 
laptops).  However, despite these concerns, more than three quarters of the 
respondents (76%) indicated that they intended to adopt m-learning.   
 
 
 
2.4.3  Educators, the Learning Environment and M-learning 
The significance of the contribution of educators to m-learning is evident in past 
research which has shown that teachers’ or lecturers’ attitudes, beliefs, practices and 
instructional routines can influence the adoption of m-learning, learner-centred 
learning, and the way innovative technologies are utilised (Anderson et al., 2004; Burns 
& Polman, 2006; Duncan-Howell & Lee, 2007; Hall & Elliott, 2003; MacCallum & 
Jeffrey, 2009; Margaryan, Nicol, Littlejohn & Trinder, 2008; McMillan & Honey, 1993; 
Newhouse, 2001a).   
 
In an early laptop study, McMillan and Honey (1993, p. 2) identified that positive 
experiences of using laptops were supported by “a high level of student and teacher 
motivation, the role of the teacher in facilitating and encouraging students’ active 
appropriation of the technology and a steady increase in the technological 
competencies among the teachers”.  Other researchers (e.g. Hall & Elliott, 2003; 
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professional development to support teaching in m-learning environments as a 
necessary prerequisite for successful m-learning.   
 
Hall and Elliott (2003), in a study examining the introduction of a laptop environment 
in business education, established that a paradigm shift occurred for lecturers 
requiring an adjustment of teaching approach, instructional design, and a move from a 
teaching-focussed environment to a learner-focussed environment.  Strategies 
suggested by Hall and Elliot (2003, pp. 304-306) to encourage lecturers to embrace a 
laptop environment included: 
1.  seeking support from technical leaders and providers; 
2.  facilitating the transition from the early adopters to the ‘early 
majority’; 
3.  supporting the ’late majority’ (laggards) who are sceptical to use 
laptops in the classroom; 
4.  emphasising and documenting the benefits of the laptop 
environment; 
5.  avoiding making unrealistic claims about the benefits of the 
environment; 
6.  emphasising that the laptop is compatible and complementary to a 
variety of teaching styles and approaches; 
7.  utilising computer services personnel and innovators to provide 
training and peer support for the ‘early majority adopters’; 
8.  supporting a gradual integration process and transition to teaching 
with laptops; 
9.  making the laptop initiative as visible and observable as possible. 
 
A study by Anderson et al. (2004), involving the use of Tablet PCs for learner-centred 
teaching approaches in computer science, identified that teachers with positive 
attitudes about student-centred learning and the application of technology in teaching 
were more willing to utilise wireless and mobile technologies for teaching.  However, 
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teacher-centred approach, experienced more problems in trying to implement learner-
centred approaches with new technologies as they did not change their approach to 
teaching and used only the rudimentary functions of the technologies in an attempt to 
replicate traditional teaching methods.  Efaw, Hampton, Martinez, and Smith (2004) 
established that, for successful teaching with laptop computers, it is necessary for 
teachers to have and use laptops, and to be exposed to effective strategies and 
techniques for integrating laptops into classroom practice, thus avoiding situations 
where laptops and technical issues become the primary focus of the teacher and 
learners.  Furthermore, based on the outcomes of a study of students’ perceptions of 
m-learning in an engineering course, Percival and Percival (2008) recommended 
integration of m-learning into both the curriculum and lecturers’ teaching practices 
with the aim of enhancing students’ use of m-learning technologies.  Alexander 
(2004b) and Dyson et al. (2009b) proposed that integrating m-learning in teaching 
could have a positive impact by increasing communication and access to lecturer’s 
feedback, and Laurillard (2007) suggested that through facilitating access to feedback, 
m-learning could improve the quality of the learning experience. 
 
Some studies have indicated that technological innovations are likely to be embraced 
by students more so than by lecturers (Conole et al., 2008; Lane & Yamashiro, 2005; 
Roberts, 2005) and that the motivation of lecturers to embrace technologies can also 
influence students’ perceptions of using the technologies to support their learning 
(Kuo, 2005).  Likewise, Demb et al. (2004) and MacCallum and Jeffrey (2009), identified 
that one of the major factors affecting student perceptions of the value of laptops to 
their academic success was their lecturer’s motivation to use mobile devices, and the 
quality of their lecturer’s use of the technology for teaching.  Tutors and teaching Chapter 2  70 
assistants can also impact on the success of m-learning initiatives.  Lane and Yamashiro 
(2005), for instance, found that teaching assistants exhibited less interest in learning 
technologies than students and lecturers, which could impact on the successful 
integration of mobile technologies in teaching and learning.  Their limited interest was 
attributed to their limited responsibilities in courses and lack of influence on the 
curriculum.  Roberts (2005) found that the proliferation of mobile devices impacted on 
tertiary institutions not only in terms of student expectations for access to new 
technologies and support services for mobile technologies, but also on teaching staff, 
with an expectation that lecturers will be willing to accept and integrate mobile 
devices in teaching and learning, and become proficient in the use of these 
technologies.   
 
 
 
2.4.4  Summary of Factors Influencing the Success of M-learning 
Studies outlined in this literature review have identified a range of factors that may 
influence the success of m-learning as shown in Table 2.3.  A number of researchers 
have stated that there is a need for further formal studies of m-learning due to the 
limitations of evaluations of m-learning projects and the lack of theory based evidence 
in most evaluations (Litchfield et al., 2007; Traxler & Kukulska-Hulme, 2005).  There is 
also sparse research on learning environments and learning designs that encourage 
students’ engagement in m-learning, and limited research on lecturers’ approaches to 
m-learning and their impact, if any, on students’ approaches to m-learning.   
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Table 2.3: Factors influencing m-learning as identified in literature 
Category  Factors 
Learners and learner 
background  
 
  Students’ past experience in using technologies 
  Technology skill development of students 
  Students’ acceptance of technology 
  Students’ motivation 
  Students’ demographics 
 
Teaching and lecturer related  
 
  Methods and approaches to teaching, including 
philosophy 
  Lecturers’ technology skill development   
(e.g. teaches skills to apply technologies in learning)  
  Learning designs and activities 
  Integration of computers in learning 
 
Course and curriculum  
 
  Course requirements, and modes of teaching and 
learning 
  University policies on learning and teaching and IT 
 
Infrastructure and technology  
 
  Type of devices 
  Availability and accessibility of devices 
  Access to wireless networks 
  Technical and administrative support 
  Usability, technological, logistical issues  
(power, access to printers etc.) 
  Costs relating to mobile devices and device use 
 
Other    Marketing and promotion of laptop programs to students 
 
 
Despite the vast number of m-learning related studies there are gaps in the research 
literature.  Those relevant to this thesis include: 
  understanding of the factors that encourage students’ engagement in 
student-centred m-learning with mobile technologies and any 
differences between discipline areas; 
  identifying strategies for encouraging and supporting student-centred 
m-learning and teaching approaches and student-centred m-learning 
and; 
  theoretical models of m-learning with practical applicability. 
 
 Chapter 2  72 
2.5  M-learning Theoretical Models  
The need for a conceptual framework and theory for m-learning to inform and guide 
educators was identified by a number of authors (e.g. Cobcroft et al., 2006; Koole & 
Ally, 2006; Laurillard, 2007; Nyiri, 2002; Oloruntoba, 2006; Pachler et al., 2010; 
Sharples et al., 2005b; Thomas, 2005b; Wong & Csete, 2004).  This initial absence of 
theoretical frameworks led to the development of several models applicable to 
m-learning.  The following three models are based on constructivist learning theories 
and are relevant to this research; they are described in detail in the following sections: 
1.  Task Model for Mobile Learners (TMML) (Sharples et al., 
2005b, 2007; Taylor et al., 2006) 
2.  Pervasive Learning Model (PLM) (Thomas, 2005a) 
3.  Model for Framing Mobile Learning (FRAME) (Koole, 2006) 
 
 
 
2.5.1  Task Model for Mobile Learners (TMML)   
In 2005, Sharples, Taylor and Vavoula (2005b) developed a framework for the 
theoretical analysis of m-learning with the aim of informing both the analysis of 
m-learning and the design of m-learning environments and technologies for 
m-learning.  The framework was named the Task Model for Mobile Learners in 
subsequent publications (Taylor et al., 2006) and will be referred to in this thesis as the 
TMML.  Sharples et al. (2005b) based the TMML on the following assumptions: 
 
1.  learners are continually on the move and learning while on the 
move; 
2.  learning occurs beyond formal learning contexts (e.g. classrooms 
and workplaces); 
3.  a theory of learning must be based on contemporary accounts of 
practices that enable successful learning (e.g. social constructivist 
learning); and 
4.  ubiquitous use of personal and shared technology must be 
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Sharples et al. (2005b) adapted Engeström’s expanded human activity system model 
(1987), illustrated in Figure 2.8, to develop the TMML and, accordingly, a graphical 
representation of the TMML (Figure 2.9).  The human activity system model was based 
on activity theory, a paradigm which originated in cultural-historical psychology 
founded by Vygotsky, Leont'ev and Luria (Engeström, Miettinen & Punamaki, 1999).   
 
 
Figure 2.8: The structure of a human activity system (Engeström, 1987, p. 78) 
 
 
Engeström’s triangular model (Figure 2.8) was an extension of Vygotsky’s Model of 
Mediated Activity, whereby an individual Subject interacts with the Object via a 
complex mediated act, utilising Mediating Artefacts (tools and signs), which then 
results in an Outcome.  For example, a student (subject), interacts with a new concept 
(object), utilising textbooks and learning resources (mediating artefacts), with the 
outcome of having mastered the concept.  Engeström (1987) expanded this 
representation to include Rules, Community and Division of Labour, thus incorporating Chapter 2  74 
in the model the societal and collaborative nature of human interactions, where the 
subject is no longer the individual learner, but may represent a member or members 
of a learning community. 
 
Sharples et al.’s (2005b) adaptation of Engeström’s model, the TMML (Figure 2.9), 
extends Engeström’s model with a multilayered representation of activities mediated 
by technological and semiotic tools.  Accordingly, the TMML analyses learning as a 
cultural-historical activity system mediated by technological and semiotic tools that 
both constrain and support the learners in the goals of transforming their knowledge 
and skills.   
 
 
 
Figure 2.9: The Task Model for Mobile Learners (Sharples et al., 2005b, p. 9) 
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The TMML represents two layers of tool-mediated activity:  
1.  a semiotic layer, where the learner’s actions to promote an 
objective are mediated by cultural tools and signs; and 
2.  a technological layer, where learning is mediated by 
engagement with technology. 
 
The authors envisaged that the individual layers could be utilised to provide a semiotic 
framework for educationalists and a technological framework for designers of new 
m-learning systems.  It was envisaged that together these layers could provide a 
holistic representation of m-learning showing a dialectical relationship between 
technology and semiotics.   
 
As shown in (Figure 2.9), the six components of the TMML are: 
1.  Subject – the focus of the analysis and typically the learner;  
2.  Object – the material or problem at which the activity is 
directed; 
3.  Control – learner or teacher directed human-computer 
interaction and the social rules that underpin the interactions; 
4.  Context – both the physical and virtual contexts of learning (e.g. 
learning communities); 
5.  Communication – communication tools (e.g. forums, blogs, 
SMS) and protocols governing their use, and the interactions 
supported by these; and 
6.  Tools – the technological tools (e.g. m-learning technologies) 
and semiotic tools (e.g. learn-spaces).  
 
The interconnections of the components in the diagram show the interactions and 
interdependencies between each of the components in the model.    
 
The TMML has been used in practice by the authors of the model to capture and 
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during a MOBIlearn consortium project trial of mobile devices, which took place in the 
art gallery of an Italian museum.  The mobile devices (mobile phones, PDAs, PocketPCs 
and notebook computers) were used to provide information about paintings in the 
gallery (objects) and tools for social networking with both local and foreign student 
participants (Sharples, Taylor & Vavoula, 2005a; Taylor et al., 2006).  The research 
project involved noting the interactions between the people and their tools and 
resources, and mapping the interactions to create both a semiotic and a technological 
view of the model, with the goal of comparing usage and interaction patterns for each 
of the mobile devices.  The outcomes of the trial indicated that the TMML was a 
helpful framework for mapping the various contexts and the interactions that took 
place, and noting the perceived usability of the mobile devices being trialled.  They 
concluded that the model was a helpful tool for analysing such research scenarios. 
 
In a study conducted in 2007, Frohberg, Göth and Schwabe (2009) used the TMML to 
analyse and classify m-learning projects utilising the TMML components - Context, 
Tools, Control, Communication, Subject and Objective (Object in TMML).  They 
developed a scale of values for each of the components of the TMML.  For example, 
the component Control was assigned five values:   
1.  Full teacher control;  
2.  Mainly teacher control; 
3.  Scaffold; 
4.  Mainly learner control; and 
5.  Full learner control (Frohberg et al., 2009, p. 312). 
 
The m-learning projects included in their study were reviewed and for each of the 
TMML components a value was assigned from the relevant scale.  This enabled the 
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components (i.e. Context, Tools, Control, Communication, Subject and Objective), and 
then into more specific categories within each classification.    
 
For example, the scale of values associated with the Context of the learner included 
the four categories: independent, formalised, physical and socialising.  This two-tiered 
approach enabled the mapping and rating of individual projects depending on their 
context; for instance, whether the activities were undertaken by students 
independently, or within formal classroom contexts, informal locations (e.g. museum), 
or socialising contexts where sharing information and social communication is valued.  
Frohberg et al. (2009) focussed on the semiotic layer of the TMML in their analysis and 
found the model “very useful in reducing the complexity of dynamics when describing 
a specific instantiation of a learning setting (i.e. a project) in a structured way” (p. 310).  
The above examples of the use of the TMML show the applicability of the model for 
analysing or classifying m-learning activities or projects. 
 
 
2.5.2  The Pervasive Learning Model (PLM) (Thomas, 2005) 
As discussed in Section 2.2.4, Thomas (2005b) proposed a model of ‘pervasive learning’ 
to describe learning in environments with technologies that are always accessible and 
always on.  According to Thomas, the PLM encompasses many of the current trends in 
learning; for example, the focus of educators on student-centred learning, 
constructivist learning, collaborative learning, and multimodal learning. The PLM 
overlays traditional learning with the concept of mobility and time, whereby learning 
can become an anywhere, anytime activity that is pervasive and enduring.  Hence m-
learning, where the location and timing of learning is flexible, and where learning is Chapter 2  78 
learner-driven, individualised and constructivist, represents by definition a case of 
pervasive learning.  Thomas defines pervasive learning as:   
Learning that uses technology that is omnipresent (pervasive) in a 
learner’s everyday life, (Thomas, 2005b, p. 1)  
and, 
Pervasive learning is a social process that connects learners to 
communities of devices, people, and situations so that learners can 
construct relevant and meaningful learning  experiences, that they 
author themselves, in locations and at times that they find meaningful 
and relevant. (Thomas, 2007, p. 10)  
 
Thomas (2005a) emphasises that pervasive learning is not a new form of learning, 
rather an alternative way of thinking about how learning might exist.   
 
As illustrated in Figure 2.10, the PLM includes four components - Community, 
Autonomy, Locationality, and Relationality - which are underpinned by the learning 
theories embedded in constructivism and social constructivism.  The opportunities for 
extrinsic and intrinsic motivation associated with each of the components motivate the 
learners to engage in pervasive learning.  Learning activities that include, for example, 
field trips, museum visits or engagement in game-based learning, represent 
circumstances in which students could engage in pervasive learning. 
 
Figure 2.10: The Pervasive Learning Model (Thomas, 2005a, p. 46) 
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The four key components of the model are: 
1.  The Community component which involves relationship building, 
participating in learning communities, and the development of 
multiple learner roles. 
2.  The Autonomy component which is underpinned by student-centred 
learning approaches.  Acknowledging past experience and allowing 
for future growth of individuals gives students the freedom to 
explore possibilities. 
3.  The Locationality component includes flexibility in the learners’ 
choice of locations where learning takes place.  Ideally, pervasive 
learning occurs in learning spaces where learning has no ‘on/off’ 
switch, where learning can be continuous, and the location where 
learning takes place is not predefined allowing for dynamic content 
and dynamic learning environments to develop.   
4.  The Relationality component of pervasive learning includes 
authentic and meaningful learning experiences where learning is 
related to life and students construct personal learning goals, 
meaning and environments.    
 
These components of the PLM are underpinned by a set of thirteen Pervasive Learning 
Principles developed by Thomas to guide the designer of pervasive learning 
environments (Table 2.4).  The PLM, by definition, encompasses student-centred and 
constructivist learning approaches which usually include a range of activities 
supporting interaction and collaboration.   
 
Table 2.4: Principles of pervasive learning  (Thomas, 2005a, p. 49) 
Component   Pervasive learning principle 
Community  Principle One. Relationship building: Architect situations but forsake the 
blueprints 
Principle Two. Conversation instances: Don’t shut the door on collaboration 
Principle Three. Learner roles: Resist the urge to typecast 
Autonomy  Principle Four. It’s all about control: Give learners the power 
Principle Five. Content ownership: Let them author and they will stay 
Principle Six. Multiple solutions: Give learners freedom to explore possibility 
Principle Seven. Prior experience, future growth: Make knowledge a valued 
commodity 
Locationality  Principle Eight. Choice: Let the learner choose when and where 
Principle Nine. Dynamic content, dynamic environments: Design for always On 
not always the same 
Principle Ten. No learner is an island: Don't deny learners their context 
Relationality  Principle Eleven. Personal environments: Help learners personalise public spaces 
Principle Twelve. Personal goals: Let them achieve their mission, should they 
decide to invent it… 
Principle Thirteen. Personal meaning: Account for learner perspective Chapter 2  80 
 
Thomas (2005a) applied the PLM in a study that investigated pervasive and 
games-based learning; specifically, whether a pervasive learning game could engage 
students in learning politics and economics.  The PLM was applied during the game 
design process and the achievement of Thomas’ Pervasive Learning Principles, arising 
from the key components, was tested using an evaluation questionnaire.  Findings 
from the research indicated that the PLM could become an invaluable tool for game 
designers, providing both theoretical guidance and a focus point on educational 
aspects for the designer.  Thomas found the PLM to be helpful, but concluded that 
further theoretical work in the field of pervasive learning is required, including 
longitudinal studies to determine if the skills that learners develop transfer or persist 
beyond the game environment.  
 
Thomas’ definition of pervasive learning and the PLM and Pervasive Learning Principles 
have since been referred to by a number of authors (e.g. Dias, Carvalho, Keegan, 
Kismihok, Mileva, Nix et al., 2008; Khan & Zia, 2007; Kittl & Petrovic, 2008; Paavilainen, 
Saarenpää, Seisto & Federley, 2009; Shen & Shen, 2008).  However, a practical 
application testing the PLM model, other than Thomas’ games based study, is not yet 
evident in the literature.  
 
2.5.3  A Model for Framing Mobile Learning (Koole, 2006) 
Another theoretical model applicable to m-learning, the Framework for the Rational 
Analysis of Mobile Education (FRAME), was developed by Koole (2006).  The aims of 
developing the model were:  
1.  To assist educators in assessing of the effectiveness of mobile 
devices used in distance learning; 
2.  To help guide the development of future mobile devices;  Chapter 2  81 
3.  To provide guidance for developing learning materials 
destined for m-learning; and  
4.  To identify teaching and learning strategies for mobile 
education (Koole & Ally, 2006).  
 
The FRAME model, shown in Figure 2.11, shows m-learning as “a process resulting 
from the convergence of mobile technologies, human learning capacities, and social 
interaction” (Koole & Ally, 2006, p. 1).  The overall context for the model is 
‘information’, which may be internal or external to the learner.  In the model, 
‘information’ represents the learning environment.   
 
Figure 2.11: FRAME: Model for Framing Mobile Learning  (Koole, 2006, p. 33) 
 
The three intersecting circles in the Venn diagram in Figure 2.11 represent: 
A.   Device Usability Aspect: characteristics unique to electronic,  
networked mobile technologies;  
B.   Learner Aspect: characteristics of individual learners; and 
C.   Social Aspect:  the mechanisms of interaction among individuals. 
 
As described by Koole, the three circles overlap in the primary intersection ABC which 
represents and defines the Mobile Learning process.  The secondary intersecting 
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m-learning, and the region described as Interaction Learning (BC) represents 
instructional and learning theories viewed through the philosophical lens of social 
constructivism.   
 
Koole updated the FRAME model in 2009, with the major change being the 
replacement of the original Device Usability Aspect (A), with a Device Aspect (D) 
classification as seen in Figure 2.12.  The Context Learning (AB) intersection is replaced 
with the Device Usability (DL) intersection.  The Context Learning (AB) aspect becomes 
part of the overall Information Context of the model. 
 
  
Figure 2.12: Revised FRAME: Model for Framing Mobile Learning  (Koole, 2009, p. 27) 
 
In the updated model, the three intersecting circles in the Venn diagram represent: 
D.  Device Aspect: the physical, technical and functional 
characteristics of a mobile device;  
L.   Learner Aspect: characteristics of individual learners: cognitive 
abilities, memory, prior knowledge, emotions, and possible 
motivations; and,  
S.   Social Aspect:  the processes of social interaction and 
cooperation.  
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As in the original model, the three circles overlap in the primary intersection, now 
named DLS, which represents and defines the m-learning process.  The secondary 
intersecting regions have been renamed: Device Usability (DL), which relates the 
characteristics of mobile devices to cognitive tasks; Social Technology (DS), which 
represents how mobile devices enable communication and collaboration amongst 
multiple individuals and systems; and the region described as Interaction Learning (LS) 
represents a synthesis of learning and instructional theories guided primarily by the 
philosophy of social constructivism.  The individual criteria associated with each of the 
aspects and intersections in the model are summarised in Table 2.5. 
 
Table 2.5: Summary of FRAME model aspects, intersections and criteria 
(Koole, 2009, pp. 28-37) 
FRAME Aspects and Intersections  Criteria 
The Device Aspect    Physical characteristics 
  Input capabilities 
  Output capabilities 
  File storage and retrieval 
  Processor speed 
  Error rates 
The Learner Aspect    Prior Knowledge 
  Memory 
  Context and transfer 
  Discover learning 
  Emotions and motivations 
Social Aspect    Conversation and cooperation 
  Social interaction 
Device Usability Intersection    Portability 
  Information availability 
  Psychological comfort 
  Satisfaction 
Social Technology Intersection    Device networking 
  System connectivity 
  Collaboration tools 
Interaction Learning Intersection    Interaction 
  Situated cognition 
  Learning communities 
 
 Chapter 2  84 
Koole (2009) also developed a series of checklists for use in the planning and design of 
new m-learning environments or for the analysis of existing m-learning environments.  
The checklists based on the FRAME model include a range of questions that address 
each of the aspects and intersections in the model and their purpose is to scaffold the 
analysis process.   
 
Application of Koole’s FRAME model is documented by Kenny, Park, Van Neste-Kenny, 
Burton and Meiers (2008; 2009a) and Kenny, Van Neste-Kenny, Park, Burton and 
Meiers (2009b), who utilised the model in an evaluation of the use of m-learning in 
nursing education.   In the study, third-year nursing students in a West Canadian 
college were provided with iPAQs with WiFi and GPRS capabilities to use in their 
learning and professional practice.  The focus of the study was to establish whether 
PDAs could be successfully implemented in nursing practice education settings, and to 
test whether students considered the PDAs to be a useful tool in their learning context.  
The FRAME model, with its original 2006 nomenclature, was applied in the learning 
and practicum sessions to establish the ease of use, barriers to use, portability, 
visibility, and usefulness of the PDAs.  The results of the study indicated that mobile 
technology could facilitate learning in a nursing context by supporting communication 
(i.e. learner-instructor and learner-learner).  The researchers indicated that they plan 
to further investigate this aspect of m-learning, using the theoretical constructs 
provided in the FRAME model, and intend to consider applicable learning theories and 
other models to support their future research (Kenny et al., 2009b).  
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2.5.4  Comparison of M-learning Models:  TMML, PLM and FRAME 
The m-learning models described in the previous sections - TMML, PLM and FRAME - 
represent three distinct theoretical models applicable to m-learning.  Though each of 
the models was designed for a unique purpose, the three models show parallels in the 
key concepts described in each.   
 
The TMML (Sharples et al., 2005b, 2007; Taylor et al., 2006), based on activity theory, 
is generally applicable as a model for analysing and classifying m-learning activities or 
projects.  Similarly, Koole’s (2009) FRAME model  provides a framework for analysing 
m-learning activities.  Both the TMML and FRAME models include components 
representing the learner, the device, communication, and context.   
 
In contrast, Thomas’ (2005a) PLM was designed to guide the design of pervasive 
learning activities. The four components of the model (Community, Autonomy, 
Relationality, and Locationality) focus on the learners’ actions, the learning designs and 
learning environment, and function much as lenses through which a learning activity 
could be viewed holistically, rather than being applied as a classification system.  The 
components of the PLM overlap and inter-relate; for example, students being 
responsible for their own learning (Autonomy) and students constructing personal 
learning goals (Relationality) are activities that are, in practice, interconnected. The 
PLM is a helpful framework for conceptualising mobile and pervasive learning as a 
learner-centric activity. In this model, the device aspect remains unstated as Thomas 
(2005a) views pervasive learning primarily as a social process, connecting learners to 
communities of learners to enable the construction of meaningful learning 
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Nevertheless, there are strong parallels between all three models, with each of the 
models including a communication or community aspect involving social interaction 
and cooperation between learners.  A matrix of the features of the models, Table 2.6, 
shows the alignment of the models in key areas.  In this matrix, aspects of learning 
communities, communication and social constructivist learning are seen to be present 
in each of the models as summarised in Item 1, Communication and Participation in 
Learning Communities.  The TMML emphasises both the technological (channels and 
protocols) and semiotic aspects (the context, i.e. community) of communication in 
mobile learning, whilst the PLM and FRAME models focus on aspects relating to 
students (for example, students’ backgrounds, culture and roles in communities), and 
the development of both formal and social learning communities.  
 
Learners and Learners’ Backgrounds specifically are addressed in Item 2, as all three 
models address the learner factors influencing m-learning.  The TMML takes into 
account students’ technological skills as well as their past knowledge and experience, 
coupled with social rules and conventions.  The PLM uses the categories Autonomy 
and Relationality to emphasise learners’ autonomous approaches to learning and 
technology and their need to be able to relate and construct learning based on their 
personal contexts and experience.  The FRAME model, like the PLM, focuses on 
students’ personal contexts, but also includes separate categories for the Context 
Learning and Interaction Learning to address learners’ cognitive, physical, and 
psychological needs in the context of their learning environment.   
Table 2.6: Summary of m-learning models 
Summary of components of m-learning   Task Model for Mobile Learners (TMML)  
Sharples et al. (2005; 2007);  
Taylor et al. (2006) 
Pervasive Learning Model (PLM) 
Thomas (2005) 
Model for Framing Mobile Learning 
(FRAME) 
Koole (2006); Koole (2009); 
1.  Communication and Participation in 
Learning Communities 
 
  Learning approach supported  
(e.g. Social constructivist learning)  
  Engagement via communication 
  Social interaction and cooperation 
  Participation in learning communities 
  Multiple learner roles 
Communication 
  Technological (communication 
channels and protocols) 
  Semiotic (community, interactions, 
division of labour) 
 
Context 
  Semiotic (Community) 
Community component 
  Relationship building 
  Participating in learning communities  
  Development of multiple learner roles 
  Extrinsic and intrinsic motivators 
Social Aspect (C or S) 
  Social interaction and cooperation, 
including learner’s culture. 
 
Intersections: 
  Social Computing (AC) or Social 
Technology (DS) 
  Interaction Learning (BC or LS) 
2.  Learners and Learner Background  
 
  Student-centred learning approaches 
  Learner control and self-direction 
  Multimodal learning  
  Collaborative learning  
  Students as authors of the content and 
context of their learning 
  Prior experience and knowledge 
  Authentic learning contexts 
  Social rules and conventions 
  Motivators intrinsic/extrinsic 
  Students’ technological background and 
students’ approach to technology 
 
 
Subject  
  Technological (Technology user) 
  Semiotic (Learner) 
 
Control (Learner) 
  Technological (Human-computer 
interaction) 
  Semiotic (Social rules, conventions, 
past knowledge, experience) 
 
Autonomy component 
  Student-centred learning approaches 
  Students responsible for their learning 
  Students as authors of the content and 
context of their learning 
  Acknowledging past experience 
  Allowing for future growth 
  Students’ approach to technology 
  Extrinsic and intrinsic motivators 
 
Relationality component 
  Authentic and meaningful learning 
experiences 
  Learning is related to life 
  Students construct personal learning 
goals, meaning and environments. 
  Extrinsic and intrinsic motivators 
Learner Aspect (B or L) 
  Cognitive abilities, memory, prior 
knowledge, emotions and possible 
motivations. 
 
Intersections: 
  Context Learning (AB) or the wider 
Information Context in the 2009 version 
of the model 
  Interaction Learning (BC or LS) 
 
3.  Physical Context and Technologies 
  Flexibility in learning context  
  Learning space/environment 
  Technological context 
  Infrastructure and connectivity 
  Access to resources 
  Available software and tools 
Context 
  Technological (Content, Environment) 
  Semiotic (Community) 
 
Control  
  Technological (interface design etc.) 
 
Locationality component 
  Flexibility in learning spaces where 
learning has no “on/off” switch 
  Dynamic learning environments 
  Learners’ choice of when and where 
students learn 
  Access to rich learning resources and 
other learners 
Device Usability Aspect (A or DL) – 
  Access to resources, portability, 
learnability, interface. 
Intersection: 
  Social Computing (AC) or Social 
Technology (DS)  
  networking, connectivity and 
collaboration tools  
Summary of components of m-learning  Task Model for Mobile Learners (TMML)  
Sharples et al. (2005; 2007);  
Taylor et al. (2006) 
Pervasive Learning Model (PLM) 
Thomas (2005) 
Model for Framing Mobile Learning 
(FRAME) 
Koole (2006); Koole (2009); 
4.  Technological Tools and Resources 
(e.g. Laptops) 
 
  Devices and technological tools used 
  Device usability 
  Resources in the learning 
spaces/environment 
 
Mediating artefacts 
  Technological Tools (m-learning 
technology) 
  Semiotic (environment, resources, 
learning space) 
 
  Device Usability Aspect (A) 
  Physical, technical and functional 
characteristics 
 
Intersections: 
  Context Learning (AB) 
  Social Computing (AC) 
5.  Learning Context, Learning 
Designs/Activities 
  Philosophical context of learning  
(e.g. traditional cf. constructivist) 
  Learning communities 
  Authentic/meaningful context 
  Rich learning resources 
  Extrinsic and intrinsic motivators 
 
Context  
  Technological (Physical) 
  Semiotic (Community) 
 
Object 
  Technological (Access to information) 
Semiotic (Knowledge and skills) 
Relationality component 
  Authentic and meaningful learning 
experiences 
  Learning is related to life 
  Students construct personal learning 
goals, meaning and environments. 
  Extrinsic and intrinsic motivators 
 
Locationality component 
  Dynamic learning environments 
  Dynamic content 
  Access to rich learning resources and 
other learners 
  Extrinsic and intrinsic motivators 
 
Interaction Learning intersection (BC) 
includes interaction, situated cognition, 
learning communities. 
  Information Context 
6.  Lecturer 
  Balance of control (lecturer/student) 
  Social rules and conventions 
  Control of technologies 
(lecturer/student) 
  Technology acceptance and/or focus 
 
Control (Lecturer) 
  Technological (Human-computer 
interaction) 
  Semiotic (Social Rules, conventions) 
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The Physical Context of learning is also present in all three models, shown in Item 3.  
The TMML classifies the physical context in terms of learning content and 
communities, and the physical environment, and includes technological factors and 
interface design.  In contrast, the PLM focuses on the students’ perspective, with no 
reference to the technologies applied, and uses the term Locationality to include the 
location of learning, the learning environment, and learning resources.  In the FRAME 
model the physical context is both about the Technologies in Use and Device Usability, 
but also includes the Social Aspect of learning, and the Networking and Collaboration 
tools that function as enablers. 
 
Though both the TMML and FRAME models specifically address the Technological 
Tools and Resources used by students in Item 4 (e.g. the mobile learning technology 
used and the Device Usability factors), the PLM excludes this aspect altogether.  
However, in contrast with the other models, the PLM emphasises the philosophical 
Context of Learning more so than the TMML and FRAME models in Item 5, and 
includes motivators, both intrinsic and extrinsic, as an important part of the learning 
context.  Learning designs and activities are also addressed to a greater degree in the 
PLM, though consideration of learning designs is implied in the TMML in the Object of 
learning and in the Information Context component of the FRAME model.  
 
An area that is addressed only by one of the models, the TMML, is the role of the 
Lecturer, and level of their involvement in driving the learning experience in Item 6. 
The control component of the TMML allows for the distinction of learner control 
versus teacher control in both the technological and semiotic contexts.   This discrete 
component in the TMML enables the users of the model to make a distinction Chapter 2  90 
between student-centred and teacher-centred learning environments, and to 
determine whether the learner has control of the technological (e.g. devices) and 
semiotic (e.g. rules, choices) aspects of the learning situation.   
 
Each of the models described in the previous sections provides a theoretical 
framework for analysing or designing m-learning experiences.  Though the PLM 
provides thirteen principles for the design of pervasive learning activities (Table 2.4), 
the principles assume considerable understanding of constructivist and student-
centred learning philosophies and may not be universally helpful.  In contrast, Koole’s 
FRAME checklists (Koole, 2009, pp. 45-47), though a helpful starting point for designing 
or analysing m-learning environments, include guiding questions that may be only 
applicable to a small subset of m-learning designs and devices.   
 
These models all present useful starting points for educators intent on analysing m-
learning projects, encouraging m-learning or designing learning designs for m-learning.  
However, whilst offering helpful abstractions of m-learning and pervasive learning, the 
models are limited in their practical applicability. 
 
2.5.5  Key Components of M-learning  
The literature presented in this chapter revealed a number of m-learning frameworks 
and models designed to provide a better understanding of the nature of m-learning 
and the supports required for learners and teachers.  Table 2.7 presents an aggregate 
of the factors influencing m-learning as identified in the literature (Table 2.3) and the 
summary of the components of m-learning identified in m-learning models (Table 2.6) 
as a set of six proposed key components of m-learning. Chapter 2  91 
 
Table 2.7: Proposed key components of m-learning 
1.  Communication and Participation in 
Learning Communities 
 
 
  Communication with learners and 
lecturers 
  Engagement via communication 
  Social interaction and cooperation 
  Participation in learning communities 
  Adopting multiple learner roles 
2.  Learners and Learner Background  
 
  Student-centred learning approaches 
  Learner control and self-direction 
  Multimodal learning  
  Collaborative learning  
  Students as authors of the content and 
context of their learning 
  Prior knowledge and experience 
  Social rules and conventions 
  Extrinsic and intrinsic motivators 
  Students’ technological background and 
students’ approaches to technology 
3.  Physical Context and Technologies 
 
  Flexibility in learning context  
  Learning space/environment 
  Access to wireless networks 
  Technological context 
  Infrastructure and connectivity 
  Access to resources 
  Available software and tools 
4.  Technological Tools and Resources 
 (e.g. Laptops) 
 
 
  Devices and technological tools used 
  Device usability 
  Resources in the learning 
spaces/environment 
  Access to technical and administrative 
support 
5.  Learning Context, Learning 
Designs/Activities 
 
  Philosophical context of learning  
(e.g. traditional cf. constructivist) 
  Learning designs and activities 
  Learning communities 
  Authentic/meaningful context 
  Rich learning resources 
  Extrinsic and intrinsic motivators 
  Integration of computers in learning 
  Course requirements and modes of 
teaching and learning 
  University policies on learning and 
teaching, and IT policies 
6.  Lecturer  
 
  Methods and approaches to teaching  
  Learning approach supported  
(e.g. social constructivist learning)  
  Balance of control (lecturer/student) 
  Social rules and conventions 
  Lecturer’s technology skill development 
  Control of technologies (lecturer/student) 
  Technology acceptance and/or focus 
  Integration of computers in learning, 
limiting situations where computers 
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2.6  Summary 
This chapter reviewed the literature on m-learning and related theories, and 
highlighted the complexity in defining m-learning and its relationships with e-learning, 
blended learning and other more traditional forms of learning.  The chapter also 
introduced the key learning theories that underpin engagement in m-learning: 
constructivism, student-centred learning, learner-centred teaching and self-directed 
learning.  The Net Generation debate, which is evident in the m-learning literature, and 
which focuses on generational differences in students’ IT literacy and their willingness 
to adopt new technologies, was also introduced. 
 
M-learning studies focussing on student and lecturer perceptions of m-learning were 
reviewed, including the possible influence of educators and learning environments on 
the adoption of m-learning.  The factors influencing the success of mobile learning, 
identified in the research literature, and the outcomes of a review of three existing 
theoretical models related to m-learning, were aggregated to form a proposed set of 
key components in m-learning. 
 
The review of m-learning literature identified that there is a limited understanding of 
the factors that facilitate students’ engagement in m-learning and consequently there 
were few strategies for embedding m-learning in the curriculum in a way that would 
encourage students’ engagement.  There were also few theoretical models of m-
learning with practical applicability highlighting the need for further research and 
development in this area.   Chapter 3  93 
 
  Chapter 3  
CASE STUDIES  
3.1  Introduction 
This chapter presents an overview of each of the seven case studies selected for the 
research.  It provides the background necessary to understand the context in which 
the research was undertaken. The case study descriptions include whether a laptop or 
tablet was used, access to wireless networking, the degrees in which the units were 
offered, delivery modes of the units, enrolment levels, an outline of unit content, 
activities and assessments, and the nature of the use of online resources or learning 
environments. 
 
3.2  Overview of the Case Studies 
A set of criteria was formulated to assist in the selection of case studies for this 
research.  The criteria were: 
1.  unit offered as part of an undergraduate course at university;  
2.  students in the units were either participants in a laptop or 
tablet program or the unit was identified as involving above 
average formal or informal student use of laptops or tablet 
computers; 
3.  unit offered students access to a LMS providing online 
learning resources or activities; and 
4.  reliable availability for participation in the study in the first 
teaching period of the year (Semester 1, 2008). 
 
On the basis of the above criteria a number of possible cases were identified; however, 
the selection method was both purposeful and convenience sampling as the study was 
limited to the range of cases available at the time of the study and the willingness of 
Program Directors, Course and Unit Coordinators to support the study.  The following Chapter 3  94 
 
seven cases sourced from three Australian universities met the required criteria: 
EDF1103 Becoming Multi Literate at Edith Cowan University (ECU), HIT151 The Mobile 
Web and HIT381 Human Computer Interaction Design at Charles Darwin University 
(CDU), and ICT105 Introduction to Information Technology,ICT108 Introduction to 
Multimedia and the Internet, ICT231 Systems Analysis and Design and LAW352 
Business Associations Law at Murdoch University (MU).  A summary of the case studies 
is shown in Table 3.1. 
 
Table 3.1: Summary of case studies  
Case 
Study 
No 
Unit   Discipline 
Area 
m-learning program  University 
1  EDF1103 Becoming Multi Literate  Education  Laptop program 24/7 
access 
ECU 
2  HIT151 The Mobile Web  IT  Tablet PC program 
with in-class access 
CDU 
3  HIT381 Human Computer Interaction 
Design 
IT  Tablet PC program 
with in-class access 
CDU 
4  ICT105 Introduction to Information 
Technology 
IT  Ad hoc use of 
laptops/tablets 
MU 
5  ICT108 Introduction to Multimedia 
and the Internet 
IT  Ad hoc use of 
laptops/tablets 
MU 
6  ICT231 Systems Analysis and Design  IT  Ad hoc use of 
laptops/tablets 
MU 
7  LAW352 Business Associations Law  Law  Ad hoc use of 
laptops/tablets 
MU 
 
At ECU in Perth, Western Australia, a laptop loan scheme, ECU Advantage, had been 
underway since 2004.  This program provided all first-year Bachelor of Education 
(Primary) students with a free loan of a wireless laptop (IBM Thinkpad R50) for use 
throughout their first year of study.  Extensive campus-wide wireless network coverage 
was available in both formal and informal areas giving the students an opportunity to 
connect to the network and study in a variety of locations.  Students participating in 
the program were provided with an initial orientation to using the laptops and wireless 
network, access to support services for hardware and software issues, and were Chapter 3  95 
 
encouraged to use the laptops 24/7 for both learning and recreational purposes.  
Support was also provided to students who wished to use their own laptops; however, 
specific software for use in the Education course was preinstalled on the ECU 
Advantage laptops therefore providing an incentive to use the university laptop in 
preference to other computers.  In consultation with the Program Coordinator for 
Primary Education, one of the core first-year units participating in the ECU Advantage 
laptop program, EDF1103 Becoming Multi Literate, was identified and selected as Case 
Study 1.   
 
Two cases were selected from CDU, Darwin, Northern Territory, where a tablet 
program based in a classroom with wireless network access points had been underway 
since 2004.  The units HIT151 The Mobile Web and HIT381 Human Computer 
Interaction Design were identified by the Course Coordinator as available and suitable 
for inclusion in this study as Case Studies 2 and 3, and both were taught by the same 
lecturer.  The two CDU case studies differed in content level and in target audience: 
HIT151 was offered in the first year to a broad cohort of students from a range of 
courses whereas HIT381 was a third year unit offered to an IT only cohort.  
Assessments included major group projects oriented to workplace skills and modelling 
current practices with a major focus on student presentation skills.  Establishment of 
the tablet classroom program at CDU was informed  by a student-centred learning 
philosophy involving active social learning and authentic learning activities (Tutty & 
White, 2005; Tutty, White & Pascoe, 2005).   
 
In consultation with Unit Coordinators at MU, Perth, Western Australia, three IT units 
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and the Internet, and ICT231 Systems Analysis and Design — and one Law unit — 
LAW352 Business Associations Law — were identified and available for participation in 
this study as Case Studies 4, 5, 6, and 7.  Anecdotal reports indicated a high level of 
laptop usage by students in these units, though no formal laptop or tablet program 
was underway at this institution at the time of the study.  Students provided their own 
laptops or tablet computers for their studies and use of computers in class was not 
mandatory in any of these units.  Murdoch University students had access to a 
campus-wide wireless network and received centralised support in gaining access to 
the network with their own laptops.   
 
3.3  Case Study 1: Edith Cowan University – EDF1103 Becoming Multi Literate 
EDF1103 Becoming Multi Literate was a unit designed for first-year students enrolled 
in Bachelor of Education courses.  EDF1103 is a core unit in the Bachelor of Education 
(Early Childhood Studies), and Bachelor of Education (Primary) degrees.  This 
competency-based unit aimed to establish a minimum standard of students’ 
competency in written, mathematical and scientific literacy, as well as information and 
communications technology (ICT) skills in students.  This unit was developed to address 
concerns about these literacy and skills levels in pre-service teachers (education 
students) (Hamlett, 2007; Thwaite, 2008), and to provide a range of intervention 
strategies to encourage an improvement.  Students were evaluated via a 
benchmarking process across the three literacies and, depending on their needs, 
students were required to complete designated modules to improve their current 
levels of literacy.  All students were expected to complete the ICT skills component.   
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The number of students enrolled in EDF1103 in the middle of the teaching period 
(Semester 1 2008) was 306 and all enrolments in this unit were for on-campus study.  
Of the 306 students, only 203 were enrolled in the Bachelor of Education (Primary) 
which was included in the laptop program and therefore only these students 
participated in the case study.   
 
Students were provided with an ‘Orientation Flyer’ and access to a Blackboard LMS site 
for EDF1103, available two weeks prior to the start of the teaching period, which 
contained all required information and modules for the unit (Figure 3.1).  The unit 
included tutorials of up to 3 hours per week supplemented with online modules and 
resources which students completed depending on individual learning needs (Figure 
3.2). 
 
 
 
Figure 3.1: EDF1103 Becoming Multi Literate unit overview 
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Figure 3.2: EDF1103 Becoming Multi Literate online content modules 
 
The benchmarking tests to evaluate students’ written, mathematical and scientific 
literacy were undertaken in their first tutorial session.  This was followed by two weeks 
of ICT tasks, conducted in tutorials, and then individual work on modules over 9 weeks, 
3 weeks per literacy area depending on students’ test results and individual needs 
(Table 3.2).  If students passed their initial literacy test in one of the areas they were 
exempt from working on the relevant module. 
 
Table 3.2: EDF1103 Becoming Multi Literate assessment components (Edith Cowan 
University, 2008)  
Week  Assessment  Assessment 
Schemata 
Week 1  Entry assessments  Pass/Fail 
Week 2-3  ICT tasks  Pass/Fail 
Weeks 4-12  Tutorials and practical work 
3 weeks per skill area 
Pass/Fail 
 
The unit was assessed as Pass/Fail based on achieving the minimum required standard 
of competency in the three benchmarked areas and completion of ICT tasks.  From Chapter 3  99 
 
Week 4, onwards tutorial attendance was optional for students who passed all the 
competency tests and completed their ICT tasks.   
 
Each module provided students with a series of tasks to work through and a wide 
range of online resources as learning aides or reference materials.  For example, the 
Mathematical Literacy Skills module included a skills checklist and access to Mathletics, 
an online commercial mathematics that offers a range of tutorials and activities for 
students to improve their mathematics skills (Figures 3.3 and 3.4).  A site licence for 
Mathletics ensured free access for ECU students. 
 
 
Figure 3.3: EDF1103 Becoming Multi Literate mathematics literacy resources 
 
 
 
Figure 3.4: EDF1103 Becoming Multi Literate Mathletics online activities 
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The Written and Scientific Literacy modules (Figures 3.5 and 3.6), as with the 
Mathematical Literacy module, included a skills checklist followed by a series of 
modules for groups of tasks and activities for students to work through in tutorials or 
independently on or off campus.   
 
 
Figure 3.5: EDF1103 Becoming Multi Literate written literacy skills 
 
 
 
Figure 3.6: EDF1103 Becoming Multi Literate scientific literacy skills 
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As all of the Bachelor of Education students had been provided with wireless laptops 
through the ECU Advantage laptop program for on and off campus use, it was assumed 
that students would be able to be self-directed in their learning and undertake the 
given tasks at a location of their choice.  The aims of the ECU Advantage laptop 
program included: 
  developing students’ IT and communication skills; 
  developing students’ confidence, knowledge and skills in the 
selection and application of technology appropriate to their 
field of scholarship; 
  assisting students to achieve successful learning outcomes in an 
exciting and stimulating fashion; and  
  expansion of students’ use of online resources and information 
at ECU (Towers & Hearn, 2005, p. 5). 
 
 
 
3.4  Case Study 2: Charles Darwin University – HIT151 The Mobile Web 
HIT151 The Mobile Web was a first-year IT unit offered by the School of Engineering 
and Information Technology at CDU.  It was a core unit in the following Bachelor 
degrees and double degrees:  
  Information Technology 
  Information Technology/Business 
  Creative Arts and Industries (New Media Design)/Information Technology 
  Laws/Information Technology 
  Library and Information Management 
 
HIT151 classes were held in CDU’s Wireless Tablet Classroom, a learning space 
designed to support in-class use of wireless tablet computers.  Students used HP Tablet 
computers TC1100 and TC4200 which were stored in a mobile trolley/charging unit 
within the classroom.  At the time of the study, tablet computers were used in the 
classroom only and students transferred their work to their personal laptops or other Chapter 3  102 
 
mobile devices for use between classes.  The researcher was advised that most 
students also owned their own laptops or tablet units, but the in-class use of identical 
wireless tablets provided a standard operating environment with the required licensed 
software.  A brief orientation to using the tablet computers was provided in the first 
class and, for the remainder of their studies, students were independently using the 
tablet computers as required.  In Semester 1 2008, the cohort was 55 students of 
which 41 were on campus and 14 were off campus.   
 
The virtual learning environment used in this unit was a web-based learning environment 
‘Learnline’ developed by Charles Darwin University (2008a) 
(http://learnline.cdu.edu.au/units/hit151/index.html) (see Figure 3.7).   
 
 
Figure 3.7: HIT151 The Mobile Web home page  
 
This comprehensive unit website included two major content areas, Web Basics (see 
Figure 3.8) and Website Development (see Figure 3.9).  There was also a resources 
section, which included a showcase of past student work (Figure 3.10).  
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Figure 3.8: HIT151 the Mobile Web web basics  
 
 
 
Figure 3.9: HIT151 the Mobile Web website development  
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Figure 3.10: HIT151 the Mobile Web showcase of students’ work  
 
Detail of the unit assessment activities (Charles Darwin University, 2008a) are shown in 
Figure 3.11.  HIT151 students were assessed on webpage and website development 
activities, a group based website project and a website usability study. 
 
 
Figure 3.11: HIT151 the Mobile Web assessment 
 
The unit introduced fundamentals of web authoring and human-computer interaction 
(HCI) to students through a series of two hour workshops (4 hours per week) and Chapter 3  105 
 
authentic learning activities including group and project work.  The topics covered and 
relevant assessment tasks are shown in Figure 3.12 (Charles Darwin University, 2008a). 
 
Figure 3.12: HIT151 The Mobile Web Weekly Topics and Assessment tasks  
 
 
 
3.5  Case Study 3: Charles Darwin University – HIT381 Human Computer 
Interaction Design 
HIT381 Human Computer Interaction Design was a third year IT unit offered by the 
School of Engineering and Information Technology at CDU.  The unit introduced 
students to the principles and practices of HCI design in the context of emerging 
technologies.  The unit’s learning designs were focussed on social constructivist 
collaborative learning and involved students in solving problems in a real-life context; 
for example, developing HCI solutions for problems in Library environments.  HIT381 
was a core unit in the Bachelor of Information Technology, and in the Bachelor of 
Engineering/Bachelor of Information Technology double degree.  In the first teaching Chapter 3  106 
 
period (Semester 1 2008) cohort, there were 27 students of whom 20 were on campus 
and 6 were off campus.  
 
As with Case Study 2, HPTC1100 and TC4200 tablet computers were used in-class only 
with students transferring their work to their personal laptops or other mobile devices 
for use between classes.  With this group, it was also noted that about three quarters 
of the students owned laptops or tablet computers, and the classroom tablets were 
used because of the availability of the standard operating environment with the 
required licensed software.  Students enrolled in this unit had been using the “Tablet 
Classroom” since their first year of studies and were considered by their lecturers to be 
relatively experienced tablet computer users; therefore, the need for tablet induction 
sessions was minimised.   
 
The e-learning environment, as with Case Study 2, was ‘Learnline’ (Charles Darwin 
University, 2008b) (http://learnline.cdu.edu.au/units/hit381/index.html) (Figure 3.13).  
Additional resources and tools were available from the CDU Blackboard LMS.   
 
 
Figure 3.13: HIT381 Human Computer Interaction Design home page  
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One of the assignments undertaken by the students was a collaborative ePortfolio 
design activity involving a scenario that included five tasks (Figure 3.14). 
 
 
Figure 3.14: HIT381 Human Computer Interaction Design ePortfolio scenario  
 
HIT381 students were assessed on group-based projects to develop HCI solutions in 
real-life contexts (e.g. Library web solutions).  Their final assessment was a poster 
display and presentation promoting their project.  The schedule of assessment tasks is 
shown in Figure 3.15 (Charles Darwin University, 2008b). 
 
 
Figure 3.15: HIT381 Human Computer Interaction Design assessment  
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Unlike more traditional units, HIT381 was not driven by a series of weekly lecture 
topics.  The learning design involved students in project work and focussed on 
modelling the real-life work experience. 
 
3.6  Case Study 4: Murdoch University – ICT105 Introduction to Information 
Technology 
ICT105 Introduction to Information Technology was a first-year introductory computing 
unit and taken by a wide range of students as an elective in the Bachelor degrees of:  
  Accounting (BCom)  
  Cyber Forensics (BSc) 
  Information Security and Management (BSc) 
  Environmental Science (BEnvSc, BSc) 
 
The unit introduced the fundamentals of IT infrastructure, computer-based 
information systems and communications technologies.  In this unit, students were 
introduced to the concepts of databases and information management, and the 
related decision making, knowledge management, ethical and social issues.  Through 
learning activities, students built an awareness of the impact of IT on organisations and 
society.  In the Semester 1 2008 cohort, there were 248 enrolments of whom 230 were 
on campus and 18 were off campus students.  
 
ICT105 materials were provided via the MU Blackboard LMS (Figure 3.16), including a 
Learning Guide (lecture topics shown in Figure 3.17) (Murdoch University, 2008a), a 
Practical Manual, and audio recordings of lectures available via the centralised 
distribution system, Lectopia.  ICT105 students were required to attend a weekly two-
hour lecture and participate in practical sessions for one hour per week (Figure 3.18).  Chapter 3  109 
 
For each weekly topic, students were required to read chapters from the textbook, 
review online resources, and complete a practical task detailed in the Practical Manual.  
There were no compulsory group work or online communication activities in this unit. 
 
 
Figure 3.16: ICT105 Introduction to Information Technology activities  
 
 
 
Figure 3.17: ICT105 Introduction to Information Technology lecture topics  
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Figure 3.18: ICT105 Introduction to Information Technology study schedule 
 
Throughout the teaching period, students were presented with a range of practical 
problem solving tasks to complete and were assessed on the completion of tasks and a 
final examination as detailed in Figure 3.19 (Murdoch University, 2008a).  Students 
could complete their tasks in university computer laboratories or use personal laptop 
or tablet computers if available.   
 
Figure 3.19: ICT105 Introduction to Information Technology assessments 
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3.7  Case Study 5: Murdoch University – ICT108 Introduction to Multimedia 
and the Internet 
ICT108 Introduction to Multimedia and the Internet was an introductory IT unit with a 
focus on multimedia and its delivery on the Internet and the Web.  In this unit, 
students were introduced to multimedia as an amalgamation of media and content 
(e.g. text, graphics, video, animation and audio).  The outcomes of the unit included 
Web authoring and website development, integration of multimedia, creation of 
multimedia applications using HTML/XHTML, CSS, JavaScript, animation, audio and 
video.  In this unit students also develop an awareness of the societal implications of 
multimedia.  ICT108 materials were provided via the Murdoch University Blackboard 
LMS (Figure 3.20). 
 
Figure 3.20: ICT108 Introduction to Multimedia and the Internet activities 
 
ICT108 Introduction to Multimedia and the Internet was a core unit in the Bachelor 
courses of: 
  Business Informatics (BBusInformatics) 
  Business Information Systems (BSc) 
  Cyber Forensics, Information Security and Management (BSc) 
  Internet Software Development (BSc) Chapter 3  112 
 
ICT108 was also a very popular elective for a wide range of students in the Graduate 
Diploma in Education Studies and the following minors: 
  Digital Marketing 
  Internet and Multimedia Computing 
  Internet Computing 
  Science Communication 
 
In ICT108 in Semester 1, 2008 there were 108 enrolments of which 91 were on-campus 
and 17 were external students.    
 
The unit was delivered via weekly two-hour lectures and two-hour tutorials. 
Throughout the teaching period, students engaged in practical media and web design 
learning tasks and were assessed on the basis of a home page design assignment, 
weekly practical problem-solving lab exercises, their participation in an online forum, a 
web design project, and a final examination (Murdoch University, 2008b) (Figure 3.21).   
 
 
Figure 3.21: ICT108 Introduction to Multimedia and the Internet assessments  
 
 
Unit materials were provided via the Murdoch University Blackboard LMS, including a 
downloadable Unit Information and Learning Guide, and audio recordings of lectures 
were available via the centralised distribution system, Lectopia.  For each weekly topic Chapter 3  113 
 
(Figure 3.22), students were required to complete readings from the textbook and 
supplementary readings, and complete weekly laboratory activities as detailed in the 
Learning Guide (Murdoch University, 2008b).  To meet ICT108 assessment 
requirements students were required to participate in online discussion groups via a 
Blackboard forum and complete two discussion topics.  As with ICT105, students could 
complete their tasks in university computer laboratories or use personal laptop or 
tablet computers if available. 
 
Figure 3.22: ICT108 Introduction to Multimedia and the Internet unit schedule 
 
 
 
 
3.8  Case Study 6: Murdoch University – ICT231 Systems Analysis and Design 
ICT231 Systems Analysis and Design was a core second year IT unit at Murdoch 
University.  The focus of the unit was on the analysis of problematic organisational 
situations which resulted in the design and development of information systems. 
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  Business Informatics (BBusInformatics) 
  Business Information Systems (BSc) 
  Computer Science (BSc) 
  Cyber Forensics, Information Security and Management (BSc) 
  Internet Computing (BSc) 
 
and the following minors and graduate diplomas:  
  Computer Science 
  Foundations of Information Systems 
  Software Quality and Reliability  
  Graduate Diploma in Computer Studies 
  Graduate Diploma in Information Systems 
 
Figure 3.23 shows the home page of the unit ICT231 Systems Analysis and Design in 
Blackboard. 
 
 
Figure 3.23: ICT231 Systems Analysis and Design activities 
 
 
The unit covered the topics of system analysis and design, project management, data 
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construction and implementation (Murdoch University, 2008c).  Students were 
introduced to the fundamentals of systems analysis and design through a weekly series 
of three-hour lectures and two-hour practicals for on-campus students (Figure 3.24). 
 
Figure 3.24: ICT231 Systems Analysis and Design unit schedule 
 
In the Semester 1 2008 cohort, there were 112 enrolments of whom 94 were on-
campus and 18 were off-campus students.   Students were assessed on two 
assignments, tutorial participation, and an examination as detailed in Figure 3.25 
(Murdoch University, 2008c).   
 Chapter 3  116 
 
 
Figure 3.25: ICT231 Systems Analysis and Design Assessments  
 
 
 
 
3.9  Case Study 7: Murdoch University – LAW352 Business Associations Law 
Case Study 7, LAW352 Business Associations Law, was a third year on-campus Law unit 
covering the major forms of private business associations in Australia, the company 
and the partnership.  It also covered basic principles in agency law, and how businesses 
are formed, financed and terminated.  It was a core unit in the Bachelor of Law (LLB) 
and Juris Doctor (JD) courses at Murdoch University.   In the Semester 1, 2008 cohort, 
there were 178 enrolments all of whom were on-campus enrolments.  
 
This unit was presented in a traditional on-campus lecture-based format with four 
hours of lectures per week and five tutorials/workshops per teaching period.  
Resources and assessments for this unit were provided via the Murdoch University 
Blackboard LMS (Figure 3.26), including a Learning Guide, online discussion forum and 
study topics area.  Figure 3.27 shows the study schedule (Murdoch University, 2008d).  
Audio recordings of lectures were available via the centralised distribution system, 
Lectopia.   
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Figure 3.26: LAW352 Business Associations Law online resources 
 
In this unit, students were required to attend weekly lectures, five fortnightly 
workshops from Week 3 onwards, and complete weekly readings.  Workshop 
participation assessment required active participation in discussions and contribution 
to workshop topics (Murdoch University, 2008d).  Assessment requirements are shown 
in Figure 3.28. 
 
Figure 3.27: Example of LAW352 Business Associations Law lecture schedule and topics weeks 1-5  
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Figure 3.28: LAW352 Business Associations Law assessments 
 
Students were required to access a wide range of resources and were provided with 
links to online resources, current legislation, and other government websites relevant 
to their study. 
 
 
 
3.10 Summary 
The seven case studies described in this chapter include a range of units from the 
disciplines of Education, IT and Law at three Australian universities.  The case studies 
were selected for inclusion in the study on the basis of students’ use of laptop or tablet 
computers and availability.   ECU’s Education unit EDF1103 Becoming Multi Literate 
was selected as it was part of a laptop program and all students had access to laptops 
24/7.  Two IT units from CDU were selected as classes took place in a tablet classroom 
where students used tablet computers for in-class activities.  Four cases from Murdoch 
University were selected on the basis of an observed high level of laptop use by 
students. Of the Murdoch University units, three were IT units and one a Law unit 
LAW352.   
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Amongst the five IT units, the two first-year introductory IT and Web design units 
(HIT151 The Mobile Web offered at CDU and ICT108 Introduction to Multimedia and 
the Internet offered at Murdoch University), included some parallels in target 
audience, content and overarching learning designs.  The Education unit from ECU 
(EDF1103 Becoming Multi Literate) includes ICT fundamentals similar to activities 
undertaken in the introductory ICT105 Introduction to Information Technology unit at 
Murdoch University.  The learning approaches and designs in the cases varied from the 
more traditional lecture/tutorial based delivery to blended learning solutions offering 
opportunities both for in-class and online interactivity and student-centred 
constructivist learning. 
 
Figure 3.29 illustrates the relationship of the seven cases by the following categories:   
1.  Participation in Laptop or Tablet program 
2.  Discipline Type as IT or non-IT 
3.  24/7 access or in-class access only 
 
 
Figure 3.29: Classification of m-learning cases 
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The following chapter describes the methodology employed for this research, including 
details of theoretical and methodological considerations, the research design, data 
collection procedures and ethical considerations, student and lecturer survey design, 
and data analysis processes. 
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  CHAPTER 4  
METHODOLOGY 
4.1  Introduction 
This chapter describes the methodology used to achieve the objectives of the study.  The 
first section provides details of theoretical and methodological considerations including 
the choice of a mixed-methodology framework.  The second section discusses the data 
collection procedures and considerations.  The detailed design of the student and staff 
survey are then discussed.  The chapter concludes with details of the proposed data 
analysis.  A summary of definitions for the constructs used in the Chapter is provided in 
Appendix B. 
 
4.2  Theoretical and Methodological Considerations 
4.2.1  Mixed Methodology Framework 
The literature on research design in educational settings supports the use of mixed 
methodology case-based techniques for investigating new teaching and learning 
approaches, or the use of new technologies in education (Creswell & Plano-Clark, 
2007; Johnson & Onwuegbuzie, 2004).  Therefore, a mixed methodology case-based 
approach was selected for this study as the study aimed to provide an insight into a 
new aspect of technology use in the educational environment through exploring 
students’ experiences of m-learning in a range of different learning environments.  A 
case-based mixed methodology is advantageous as it provides a rich data set and 
opportunities to explore multiple facets of the learning environment (Teddlie & 
Tashakkori, 2009).  Furthermore, a mixed methodology offers the combined 
advantages of both quantitative and qualitative approaches.  The quantitative aspects Chapter 4  122 
of a mixed methodology study contribute data that is statistically measurable and 
supports correlation research, and quantitative data is enhanced by qualitative data 
collected to support and provide further detail resulting in a comprehensive image of 
the phenomenon being studied (Teddlie & Tashakkori, 2009).  The qualitative 
approach, embedded in a mixed methodology, allows for documentation of multiple 
realities and perspectives, and it supports inductive analysis whereby knowledge of the 
topic studied is constructed based on analysis of the data (Creswell, 2007).   
 
For this study, a complementary style of analyses was selected, which was informed by 
the principles of the complementary explorative data analysis (CEDA) research 
methodology, initially developed by Sudweeks and Simoff (1999), extended as the 
complementary explorative multilevel data analysis (CEMDA) by Riva and Galimberti 
(2001), and further revised by Sudweeks (2004, 2008).  CEDA incorporates 
complementary use of both qualitative and quantitative methods, depending on the 
particular research stage or the initial assumptions that need to be taken into 
consideration.  In this study, the multilevels are represented by the analyses of 
quantitative and qualitative data gathered from students and lecturers.    
 
4.2.2  Multiple Case Study Approach 
Case study research approaches involve exploration of a case, or multiple cases, 
through detailed data collection via multiple sources of information rich in context, 
and allows for the investigation of a problem within real-life contexts (Creswell, 1998; 
Scholz & Tietje, 2002).  Yin (2009) defines a case study as: 
An empirical inquiry, that investigates a contemporary phenomenon in 
depth, and within its real-life context, especially when the boundaries 
between phenomenon and context are not clearly evident. (p. 18) Chapter 4  123 
 
Yin (2003, 2009) recommended the use of case-based methodologies in studies where 
the behaviour of the participants in the study cannot be manipulated, and where the 
contextual conditions of the study are relevant to the phenomenon being studied.  
Similarly, Miles and Huberman (1994, p. 25) define a case as “a phenomenon of some 
sort occurring in a bounded context”, with the emphasis on establishing the boundary 
of the case as a unit of analysis in a defined setting, where the context of the case is 
integral to the case itself.   
 
A multiple case study can be described as a case study incorporating multiple 
individual cases.  According to Yin (2003), multiple case studies can be more robust 
than a single case study as the inclusion of multiple cases applies a replication logic 
which strengthens the external validity of the findings, and the result is analogous to 
conducting multiple single case studies.  However, Yin (2003) stresses that a 
disadvantage of multiple case studies is the requirement for more resources and time 
than is needed when conducting a single case study.   
 
This study applies a multiple case study research design to identify students’ and 
lecturers’ perceptions of m-learning in a variety of courses and university settings.  The 
multiple case study approach was selected for this study as m-learning is a 
phenomenon that is difficult to observe and may vary considerably between cases, 
across settings and within each setting.  The multiple-case study approach enabled the 
researcher to explore similarities and differences within and between cases, and 
groupings of cases (e.g. by discipline type, or m-learning program).   Chapter 4  124 
Stake (2005) summarised the conceptual responsibilities of a qualitative case 
researcher as:  
1.  bounding the case and conceptualising the object of the study; 
2.  selecting phenomena, themes, or issues; 
3.  seeking patterns of data to develop the issues; 
4.  triangulating key observations and bases for interpretation; 
5.  selecting alternative interpretations to pursue; and  
6.  developing assertions or generalisations about the case. (p.459) 
 
 
In all types of research validity, and reliability are important considerations.   
A primary strategy to ensure validity and reliability in case-based research is 
triangulation of data types and sources (e.g. surveys, interviews, focus groups).  Stake 
(1995, 2004) defines triangulation as working towards substantiating an interpretation, 
or clarifying meanings and, additionally, as a means of identifying different realities.  
Stake (2004) stresses that triangulation is not a single step, but should be a continuous 
process undertaken throughout the study.  Triangulation of multiple data sets is 
recommended as it can both confirm or contradict results (Creswell & Plano-Clark, 
2007), and verify the repeatability of an observation or interpretation (Stake, 2004).  
For example, in practice, validation of qualitative data analysis can be achieved by 
independent coding of data and comparison of emerging themes and categories by 
multiple researchers, or by double coding, where the researcher returns and codes the 
same data set and compares the results (Miles & Huberman, 1984).   
 
To facilitate triangulation of results, multiple data collection is recommended (Yin, 
2009).  As only one point of contact with students was feasible in this study, due to 
limited access, an online survey gathering both qualitative and quantitative data from Chapter 4  125 
students was designed.  In addition, a survey was administered to lecturers of the 
selected units.   
 
According to Stake (1995) and Yin (2003), findings of case studies can be generalisable.  
Yin (2003) states that this generalisability can be made to theoretical propositions, 
rather than to populations or universes, and employing a multiple case methodology 
for a study supports generalisability across cases.  Case studies can be applied for 
either a literal replication (predicting similar results), or for a theoretical replication 
(predicting contrasting results with predictable reasons).  Generalisations, based on 
case study findings, are assertions of enduring value and are context free implying 
transferability to different contexts (Lincoln & Guba, 2000).  
 
The generalisability and transferability of case study outcomes support the application 
of case-based studies for theory building (e.g. Eckstein, 2000; Eisenhardt, 1989; 
Eisenhardt & Graebner, 2007; Yin, 1989 ).  In describing the use of case studies for 
theory building, Eisenhardt (1989) recommended prior specification of potential 
constructs identified in the literature to shape the initial design of theory building 
research as this provides firmer empirical grounding for the research and emergent 
theory.  However, Eisenhardt (1989)  stressed that, though the research problem and 
potentially important variables can be formulated with reference to literature, 
researchers should avoid thinking about specific relationships between variables and 
theories, particularly at the outset of the process to avoid bias or limiting the findings. 
Eisenhardt (1989)  also highlighted that, when building theory from cases studies, it is 
important to select cases that are likely to replicate or extend the emergent theory, 
and to choose extreme and/or polar cases.   Chapter 4  126 
 
Therefore, in this m-learning study of students using tablet or laptop computers, there 
was a deliberate selection of polar cases for comparison: cases where students were 
participating in a laptop program; and cases where no program was in place thus 
students provided their own laptops.  For theory building, Eisenhardt (1989)  
recommended four to ten cases; therefore, after examining various units in different 
universities, seven suitable cases were selected for inclusion in the study.  The case 
studies from Edith Cowan University, Charles Darwin University, and Murdoch 
University were purposively selected by meeting the criteria of above average student 
laptop use or participation in a laptop/tablet program.  Initially, several units meeting 
the required criteria were identified at each institution.  Where multiple units included 
the same cohort of students, only one of the units was selected for inclusion in the 
study.  Unit coordinators for these units were contacted individually with a request for 
their unit(s) to be included in the study as cases.   
 
 
 
4.3  Research Design 
4.3.1  The Data 
The main data collection tools for this multiple case study were the student survey 
(Appendix C) and lecturer survey (Appendix D), which aimed to collect information to 
address the research questions detailed in Chapter 1.  Both the student and lecturer 
surveys were informed by the set of factors influencing m-learning identified from the 
literature (Table 2.3), and the set of proposed key components of m-learning (Table 
2.6) resulting from the review of three contemporary m-learning models: the TMML, 
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For the selected case studies, the researcher sought data from students and their 
lecturers via online surveys.  The option to include subsequent interviews with 
lecturers was included but not ultimately required.  As detailed in Chapter 3, seven 
cases were sourced from three Australian universities and participation in the study 
was supported by the universities and academics responsible for the units. 
 
Students who used a laptop computer for study purposes were invited to participate in 
the study by completing an online survey in the second half of the first teaching period 
of 2008.  Completion of the survey was voluntary and anonymous, and took 
approximately 15 minutes.  The timing of the survey allowed for students to report on 
their m-learning experiences during the teaching period; however, it avoided the final 
weeks of the teaching period when lecture attendance and participation may have 
decreased.   The item pools used to measure the proposed factors influencing 
m-learning were validated by an exploratory factor analysis.  The results and impact of 
the factor analysis on the constructs used in the data analysis are reported in 
Chapter 5.  
 
The lecturers participating in this study were invited to complete an online survey 
which took approximately 20-25 minutes to complete.  Details of the lecturer survey 
are provided in Section 4.5 and the survey is in Appendix D.   
 
4.3.2  Data Collection Procedures 
Both the student and lecturer surveys were developed and administered through a 
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which allowed for a single survey to be deployed to multiple case groups through 
individual ‘collectors’.  The SurveyMonkey™ collector feature allowed for the data for 
each case study to be accessed and downloaded individually, and for the aggregated 
set of data for all cases to be accessed as a single data file.   
 
The online student survey was pilot tested by six postgraduate students and the 
lecturer survey was tested by two lecturers.  Minor changes to both the student and 
lecturer surveys were made based on the feedback received:  rearranging the 
sequence of questions to improve flow, adding instructions to streamline navigation 
and in several questions, amending ambiguous or unclear instructions.   
 
On the pre-arranged survey deployment dates students were sent an email, or 
message via their unit’s LMS site, inviting them to participate in the survey.  Each case 
group was provided with a link to the appropriate SurveyMonkey™ collector for their 
unit.  Survey closing dates were included in the initial email or message, with follow up 
reminders sent to ensure that all students were aware of the final date for their 
contributions. 
 
As an incentive, students were offered the chance to win a prize of an Apple iPod®.  
Since the survey was anonymous, students who completed the survey were provided 
with a link on the final screen of the survey to another website with a prize entry form 
where they could leave their contact details to be included in the draw.  This ensured 
that their personal details were not captured with their data, or in a way that could be Chapter 4  129 
directly associated with their data.  When the survey collection period ended, a prize 
draw took place and an Apple iPod® was awarded to the winner.  
 
4.3.3  Ethical Considerations 
The research study involved gathering information from both students and academics 
at three different universities.  Consent was required from participating lecturers to 
permit access to their students and to elicit their support in participating in the study 
by completing a survey and subsequent interviews if required.  Student consent was 
essential for participation in the survey, and students were assured their responses 
were anonymous.  An ethics application was submitted in early 2008 to the Murdoch 
University and Edith Cowan University Human Research Ethics Committees, and ethics 
approval was received from Murdoch University in February 2008 and Edith Cowan 
University in April 2008.   Ethics approval was received from Charles Darwin University 
in May 2008 based on approval from Murdoch University and Edith Cowan University.  
 
The online student survey was designed to ensure that no identifying information was 
collected with the data and lecturers did not have access to the data.  An information 
letter and consent form was developed for each case study and the student 
participants’ information letter and consent form were embedded in the online survey 
(Appendix C).  Students could not complete the online survey unless they opted in by 
selecting the consent option.  Participation in the study was voluntary.  As mentioned 
previously, students who completed the survey were provided with a link to an 
alternative web-based site where they could provide an email address for inclusion in a 
prize draw, an incentive for participating in the research project, and there was no 
direct association of the student data and prize draw details. Chapter 4  130 
 
Lecturer consent was formally acquired through an online survey which included an 
information letter about the study and a consent form (Appendix D).  Access to the 
survey was dependent on their selecting the ‘I Agree’ option thus consenting to 
participate in the research activity.  Lecturers were advised that they could withdraw 
from the study at any time and that all information would be confidential and no 
identifying information would be published.   
 
All data relating to both students and lecturers were stored electronically in a 
password protected format and accessible only to the researcher.  All print-based data 
were stored at the researcher’s off-campus office in a secure filing cabinet.   
 
 
4.3.4  Data Collection Timeline 
Data collection was conducted in three main phases as illustrated in Figure 4.1.   
 
 
Figure 4.1:  Data collection timeline 
 
Lecturers associated with the units were approached in early 2008 and invited to 
participate in the study and, if their unit met the criteria for inclusion in the study, they 
were included in the study.  This was followed by a three-stage release of online Chapter 4  131 
surveys to the participants, depending on the individual teaching period (semester) 
structures at each of the universities: ECU, CDU and MU.  The final phase of the main 
data collection activities involved the deployment of the lecturer surveys in the latter 
part of the university year. 
 
 
 
4.4  Student Survey Design 
Based on the literature on m-learning as detailed in Chapter 2, and applying guidelines 
for survey design (de Vaus, 2002), an extensive student survey was developed by the 
researcher in order to collect data to answer the research questions.  The survey 
addressed students’ engagement in m-learning, the possible factors influencing 
m-learning, and students’ motivation to use laptops and m-learning.   
 
4.4.1  Students’ Engagement in M-learning 
In this study, consideration of students’ engagement in m-learning focused on two 
dimensions of engagement: 
1.  Online Social Engagement; and 
2.  M-learning Task Engagement.   
Online Social Engagement represents students’ engagement in social constructivist 
learning activities involving interaction with others.  The second dimension of 
engagement, M-learning Task Engagement, relates to students’ use of mobile devices 
for learning tasks, such as assignments, accessing resources, research, writing, 
reflecting and managing their study, including independent and group related study 
tasks.   
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These two dimensions of engagement were identified based on the literature on 
engagement in learning.  Kearsley and Schneiderman’s (1998) engagement theory 
emphasises two aspects as fundamental to students’ engagement in learning:  
(1) communicating, participating and collaborating; and (2) working on meaningful 
learning tasks.  Similarly, students’ communication, participation and working on 
learning tasks were also central to Coates’ (2006), and Hu and Kuh’s (2002) definitions 
of engagement in learning, where engagement is described as students’ active 
participation in educationally purposeful activities.  In this thesis, the focus was on 
m-learning, where students use mobile technologies to communicate, interact, and 
undertake meaningful learning tasks.  The measurement of the two dimensions of 
engagement is described in the following sections. 
 
4.4.1.1  Online Social Engagement 
Online Social Engagement in learning communities can be characterised as the social-
constructivist elements of engaging in m-learning whereby students are actively 
engaged in discussions, and group work, including both formal and social interactions 
supported by mobile devices.  Online Social Engagement is in the Communication and 
Participation in Learning Communities component of the proposed key components of 
m-learning (Table 2.7).  The Online Social Engagement dimension of engagement 
relates to existing m-learning models, and reflects the Social Aspect of the FRAME 
model (Koole, 2006), the Communication and Context (semiotic) components of the 
TMML (Sharples et al., 2005b) framework, and the Community component of the PLM 
(Thomas, 2005a), which involves relationship building, participating in learning 
communities and the development of multiple learner roles. 
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In this study, Online Social Engagement is defined as the extent to which students 
perceive that they communicate and network with others for both study and social 
purposes through online communication and mobile devices, including communication 
with their lecturers, and participation in learning communities.  The initial item pool 
for Online Social Engagement consisted of seven items (Table 4.1) using a five-point 
Likert scale with the values ranging from strongly disagree (1) to strongly agree (5).   
 
Table 4.1:  Survey items measuring Online Social Engagement  
No  Question 
Q16  In my studies so far I have developed a social network with other students through 
computer based communication (discussion forum, social network (e.g. Facebook) 
etc.). 
Q18  I usually use the laptop for study and recreational purposes at the same time (e.g. 
work on assignment and chat online with friends or play a computer game). 
Q19  In my studies so far, I network with other students for study purposes through 
computer based communication (e.g. group-based assignments). 
Q20  Mobile technologies (laptops, PDAs, mobile phones) help me communicate and work 
with other students.  
Q21  I am becoming increasingly more confident in interacting and collaborating with 
others online. 
Q22  As a learner communicating online, how I interact with others varies depending on my 
role within the online community (e.g. novice, expert, colleague, friend). 
Q35  I like participating in websites that allow me to contribute or add my point of view. 
 
 
Additional information on participation, communication and social networking was 
elicited by five multiple response questions as detailed in Table 4.2.  Students were 
able to select more than one response and to provide text-based details of ‘other’ 
options. 
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Table 4.2:  Multiple-response questions on Online Social Engagement 
No  Question 
Q23  My role as a learner in an online environment can be at various times that of 
an: (information receiver, information sender, negotiator, collaborator, 
advisor, mediator, mentor, supporter, guide, other) 
Q24  I communicate with other students through the following tools in the 
Learning Management System (LMS) used at my University (e.g. Blackboard 
or WebCT)  
(email, discussion forum, messaging, chat, wiki, blogs, other)  
Q25  I use the following online communication tools other than those in the 
university learning management systems (e.g. hotmail, MSN Messenger, 
email, discussion forum, messaging, chat, wiki, blogs, other)  
Q26  I participate in online social networks (select all applicable or leave blank if 
you don't participate).  
(Facebook, MySpace, Friendster, Hi5, other) 
Q27  I participate in online simulation/virtual environments (select all applicable). 
(Second Life, Active Worlds, IMVU, World of Warcraft, other, not applicable) 
 
 
4.4.1.2  M-learning Task Engagement 
In this thesis, M-learning Task Engagement represents students’ use of mobile devices 
for learning purposes, where each specific purpose can be considered to demonstrate 
an instance of m-learning; for example, accessing resources or writing essays.  In this 
study, M-learning Task Engagement is defined as the extent to which students 
perceive that their m-learning devices (i.e. laptops or tablets) enable them to engage in 
a range of m-learning tasks such as undertaking assignment work including research, 
writing, capturing reflections, accessing resources, and organising and managing their 
studies.   
 
M-learning Task Engagement reflects the Context (technological and semiotic) and 
Mediating artefacts (technological and semiotic) components of the TMML framework 
(Sharples et al., 2005b), the Device Aspect and intersections of the FRAME model 
(Koole, 2006), and the Locationality component of the PLM (Thomas, 2005a).  Chapter 4  135 
M-learning Task Engagement was initially measured by seven items (Table 4.3) using a 
five-point Likert scale ranging from strongly disagree (1) to strongly agree (5).   
 
Table 4.3: Survey items on M-learning Task Engagement 
 
 
4.4.2  Possible Factors Influencing M-learning Engagement 
Based on the literature, as summarised in Table 2.3, m-learning can be influenced by a 
broad set of components relating to learner attributes, lecturers and their teaching, 
and the learning context.  The factors considered the quantitative analysis are shown 
in Table 4.4. 
 
The factors relating to Learner Attributes are:  Goal Orientation, Technology Focus, 
Prior Knowledge, Authenticity, Computing Experience, Perceived Mobility, Age, and 
Gender (see Sections 4.4.2.1 to 4.4.2.8).  In relation to theoretical models of 
m-learning, the Learner Attributes component reflects the Subject (technological and 
semiotic) and Control (technological and semiotic) components of the TMML (Sharples 
et al., 2005b) framework, the Learner Aspects of the FRAME (Koole, 2006), and the 
Autonomy and Relationality components of the PLM (Thomas, 2005a).   
No  Question 
Q28  Having a laptop/tablet makes me feel more in control of my learning experiences.  
Q31  Mobile learning with a laptop increases the amount of research I can do for my 
studies and assignments. 
Q32  I find that I am more organised because I am using a laptop in my studies.  
Q33  Having a laptop encourages me to write or document more than I would if I did 
not have a laptop.  
Q34  I use my laptop to capture reflections on my learning (e.g. noting my thoughts via 
journaling, blogs or other tools).  
Q42  The convenience of having a laptop increases the amount of productive time for 
working on assignments 
Q47  My laptop is a valuable resource for working on assignments. Chapter 4  136 
 
Table 4.4: Possible factors influencing m-learning 
Category  Factors 
Learner Attributes  Goal Orientation 
Technology Focus 
Prior Knowledge 
Computing Experience 
Perceived Mobility 
Authenticity 
Age 
Gender 
Lecturers and their 
Teaching 
Integrated Learning Activities 
Encouragement  
Feedback 
Learning Context  Discipline Type 
M-learning Program 
In-Class Laptop Use 
Laptop Instruction 
Infrastructure 
 
 
Three factors relating to Lecturers and their Teaching: Integrated Learning Activities, 
Encouragement, and Feedback, were included in this study (see Sections 4.4.2.9 to 
4.4.2.11).  Overall, these factors represent aspects of m-learning included in all three 
m-learning models; specifically,  the Context and Object (technological and semiotic) 
components of the TMML (Sharples et al., 2005b); the Interaction Learning 
intersection of the FRAME model (Koole, 2006); and the Relationality and Locationality 
components of the PLM (Thomas, 2005a).   
 
Further information on students’ perceptions of their lecturers’ roles and their 
teaching was also sought (see Sections 4.4.2.12 and 4.4.2.13).   Chapter 4  137 
 
This study also investigated the role of five factors relating to the Learning Context that 
could have an influence on m-learning:  Discipline Type, M-learning Program, In-Class 
Laptop Use, Laptop Instruction (see Sections 4.4.2.14 to 4.4.2.17), including the 
university’s technological Infrastructure (Section 4.4.2.18).   
 
In this study, a number of items were also included to identify students’ ownership and 
use of mobile technologies such as laptops or tablet PCs, the number of hours for 
which they use the devices, and their access to Internet services.  Items relating to 
these factors are discussed in Section 4.4.2.19.   
 
4.4.2.1  Goal Orientation 
Goal Orientation is defined as students’ perceptions of being self-directed in planning 
and goal setting to meet their personal learning goals.  Goal Orientation is related to 
theories of self-directed learning (Garrison, 1997; Gibbons, 2002) and student-centred 
learning (Gibbs, 1995), as described in Chapter 2, whereby students are responsible for 
setting learning goals and self-managing their progress.  According to Garrison (1997), 
self-direction in learning is a prerequisite for student-centred learning.   
 
Students’ learning goal orientation, according to MacCallum (2009), is closely linked 
with intrinsic motivation.  Students who have a learning goal orientation, and are 
intrinsically motivated, are more likely to adopt new technologies, enjoy learning 
about the technologies and consequently develop more confidence in using 
technologies. 
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Goal Orientation also relates to aspects of the PLM concepts of Autonomy and 
Relationality (Thomas, 2005a), described in the previous section and in Chapter 2.  
Autonomy and Relationality embrace a student-centred approach and students’ 
construction of personal learning goals and relating learning to real-life contexts.  Goal 
Orientation was measured by five items (Table 4.6) using a five-point Likert scale 
ranging from strongly disagree (1) to strongly agree (5).   
 
Table 4.5: Items used to measure Goal Orientation  
No  Question 
Q53  Having a laptop supports me in pursuing my personal learning goals.  
Q54  I have set my own learning goals to achieve the required learning outcomes 
in my courses. 
Q55  Having a laptop helps me tailor my learning experiences to my personal 
learning needs.  
Q56  I engage in independent research on the web to widen my sphere of 
knowledge. 
Q57  My experience with using a laptop at university already is or will be an 
advantage for me when I enter the workforce.  
 
 
4.4.2.2  Technology Focus 
Technology Focus is defined as the learners’ orientation towards using technologies for 
learning, in work situations, and in everyday life.  Technology Focus, which includes 
students’ technological background and approach to technology, relates to the Subject 
(technological and semiotic) and Control (technological and semiotic) components of 
the TMML framework (Sharples et al., 2005b), the Learner Aspects of the FRAME 
(Koole, 2006), and the Relationality component of the PLM (Thomas, 2005a).  The four 
items shown in Table 4.6 were included in the survey to measure Technology Focus, 
using a five-point Likert scale ranging from strongly disagree (1) to strongly agree (5).   
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Table 4.6: Items used to measure learners’ Technology Focus 
 
 
 
4.4.2.3  Prior Knowledge 
In this study, Prior Knowledge is defined as students’ perceptions of the extent to 
which their knowledge and experience brought to the learning situation contributes to 
their learning, through decision making, interacting with others, and motivating 
learning.  Prior Knowledge relates to the Learner Aspects of the FRAME model (Koole, 
2006). It also relates to the Autonomy component of the PLM (Thomas, 2005a), which 
promotes acknowledging past experience in learning situations and allowing for future 
growth of individuals by giving students the freedom to explore learning possibilities.  
Prior Knowledge was initially measured by five items as listed in Table 4.7 using a five-
point Likert scale ranging from strongly disagree (1) to strongly agree (5).   
 
Table 4.7: Items used to measure Prior Knowledge 
No  Question 
Q38  I have developed strategies to evaluate the validity and usefulness of resources and 
information that I find online. 
Q39  In this course, my prior experience from study or work is valued in discussions 
with my lecturers or other students.  
Q40  In my university studies so far, my past experience (whether from school or work) 
is very useful to me.  
Q51  When I am learning about something that is meaningful to me I feel motivated to 
learn more about the topic. 
Q52  I usually relate my assignments and study projects to my life experience and 
personal knowledge base. 
 
 
No  Question 
Q30  I find units that require me to use technology are more engaging than 
courses that do not include the use of technology. 
Q41  I have found my laptop to be useful when I am working on tasks in 
workplace settings (e.g. on practicum/work experience, if applicable). 
Q74  I enjoy experimenting with new technologies. 
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Learners’ personal attributes may also be considered to be factors that affect 
engagement in m-learning.  In total, eight demographic questions were included in the 
survey to establish the learner demographics (e.g. enrolment status, university entry 
pathway, gender, and age). Two attributes, Age and Gender, feature in many studies 
on students’ use and uptake of technologies in education  (e.g. Alexopoulos et al., 
2009; Carrington & Pratt, 2003; Kuo, 2004) and, as these attributes may also be 
influencing factors in students’ engagement in m-learning, they were included in this 
study.  
 
4.4.2.4  Computing Experience 
Computing Experience is defined as students’ perceptions of their level of expertise in 
using computers based.  Computing Experience (Table 4.8) was measured on a scale of 
inexperienced, experienced, and very experienced.   
 
Table 4.8: Survey item on Computing Experience 
 
 
 
4.4.2.5  Perceived Mobility 
Perceived Mobility is defined as students’ perceptions of their freedom and mobility to 
study in their chosen location when using a laptop for learning.  Perceived Mobility 
represents an aspect of pervasive learning, where the user is not confined by space or 
time in their access to learning.  Perceived Mobility is informed by the Locationality 
component of the PLM (Thomas, 2005a).  Thomas explains Locationality as 
representing flexibility in the location in which learning takes place, thus allowing for 
continuous learning and enhanced accessibility to content which supports the 
No  Question 
Q1  How would you rate your level of expertise in using computers? 
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development of dynamic mobile learning environments.  Perceived Mobility (Table 4.9) 
was measured by one item using a five-point Likert scale ranging from strongly 
disagree (1) to strongly agree (5).   
 
Table 4.9: Item used to measure Perceived Mobility  
No  Question 
Q43   My laptop gives me freedom to study anywhere. 
 
In the survey, additional information was sought on issues related to students’ mobility 
and choices in learning locations, including typical and preferred locations for 
m-learning, and students’ overall perceptions of the impact of mobile technologies on 
student learning through the four questions in Table 4.10. 
 
Table 4.10: Survey items on locations for m-learning 
No  Question 
Q44  What are typical places or situations where you would use your laptop for 
learning purposes? (e.g. in class, my room etc.)  (Short answer) 
Q45  What are you favourite learning places for mobile learning? (e.g. library, cafe etc.)  
(Short answer) 
Q81  Universities are now focusing on providing a range of mobile and wireless 
technologies for students to use in their learning. Do you think that access to 
these technologies enhances your learning? (Yes/No and Short answer) 
Q84  What impact does having a laptop have on your life as a student? (Short answer) 
 
 
4.4.2.6  Authenticity 
In this study, Authenticity is defined as students’ preference for authenticity in learning 
tasks and activities (e.g. learning activities with real-life contexts).  Kearsley and 
Schneiderman (1998) viewed authentic learning tasks as an important aspect of 
learning activities that encourage students’ engagement in learning.  The literature 
suggests that m-learning offers opportunities for university courses to include more 
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(e.g. Cochrane, 2006; Herrington et al., 2009b; Kukulska-Hulme & Traxler, 2007; Low & 
O'Connell, 2006).  Authentic learning contexts and experiences are linked to both the 
Autonomy and Relationality components of the PLM (Thomas, 2005a).   
 
Students’ preference for Authenticity in learning as a factor influencing their 
engagement in m-learning was measured by three items (Table 4.11) using a five-point 
Likert scale ranging from strongly disagree (1) to strongly agree (5).   
 
Table 4.11: Items used to measure Authenticity  
No  Question 
Q36  I learn more when I am participating in learning activities that involve problem 
solving skills required in real-life situations (e.g. case-studies). 
Q49  I find that I am learning constantly from multiple sources of information and 
knowledge (e.g. the Internet, television, radio, books, podcasts etc.). 
Q50  Having access to a variety of sources of knowledge stimulates my learning. 
 
 
4.4.2.7  Age and Generational Differences 
A number of studies in recent years have focused on investigating whether there are 
generational differences in the uptake and use of technologies for learning (e.g. Feuer, 
2010; Jones & Ramanau, 2009b; Kennedy et al., 2009), or more specifically online 
communication (e.g. Markauskaite, 2005; Thayer & Ray, 2006).  Though this was not an 
overarching aim of this study, an additional item was included in the survey, 
specifically to explore whether students believed there were generational differences 
in how they and people of older generations learn.  In this study, Age is defined as 
students’ age in years, and Generational Differences is defined as the extent to which 
students believed that there is a difference in how they learn in comparison with how 
older generations learn.  Generational Differences was measured by one item as listed Chapter 4  143 
in Table 4.12 using a five-point Likert scale ranging from strongly disagree (1) to 
strongly agree (5).   
 
Table 4.12: Item used to measure Generational Differences 
 
 
 
To investigate this aspect further, students were asked to describe in one paragraph 
their preferred ways of learning, the results of which are reported in Section 5.10. 
 
4.4.2.8  Gender 
There have been a vast number of studies focusing on gender differences in students’ 
adoption and attitudes towards learning technologies (e.g. Bauer, 2000; Busch, 1995; 
Carrington & Pratt, 2003; Cooper, 2006; Whitley, 1997).  Some of the more recent 
studies show a diminishing gender gap in terms of students’ access to, and use of, 
technologies and the Internet (e.g. Kennedy et al., 2009; Liff & Shepherd, 2004; Smith 
& Oosthuizen, 2006); nevertheless, gender differences have still been evident in some 
studies on students’ attitudes towards wireless computing (e.g. Kuo, 2005), task and 
activity choices (e.g. Jones et al., 2010; Kennedy et al., 2009), amount of online 
communication and interaction (e.g. Bråten & Strømsø, 2006; Jones et al., 2009), and 
time commitment to computing (e.g. Markauskaite, 2005).  So this study explored 
whether gender is a factor influencing students’ engagement in m-learning. 
 
 
No  Question 
Q83  I believe that the way I learn is different to the way my parents or friends 
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4.4.2.9  Integrated Learning Activities 
Integrated Learning Activities is defined as the extent to which students’ perceived 
that m-learning activities were integrated into the curriculum and were of benefit to 
their learning.  In the literature, m-learning has been viewed by some authors as 
having the potential to allow students better access to learning activities (e.g. 
Bradshaw, Powell & Terrell, 2005; Lu & Viehland, 2008), particularly if m-learning is 
considered in the design and implementation of the learning activities.  Integrated 
Learning Activities was initially measured by three items (Table 4.13) using a five-point 
Likert scale ranging from strongly disagree (1) to strongly agree (5).   
 
Table 4.13: Items used to measure Integrated Learning Activities 
No  Question 
Q58  The lecturer or tutor integrates the use of the laptop and wireless 
network into the learning activities. 
Q62  The learning activities engaged me and motivated me to study. 
Q63  I would like my lecturer to include more activities in which I could use my 
laptop in class. 
 
 
4.4.2.10 Encouragement 
Encouragement is defined as students’ perceptions of whether they were encouraged 
by their lecturer to engage in m-learning.  M-learning can be encouraged by guiding 
students to use the facilities and resources accessible to them through m-learning both 
on and off campus.  For instance, according to Duncan-Howell and Lee (2007), the use 
of mobile technologies can be a means of bridging the gap between formal and 
informal learning and could increase participation in education or training beyond 
formal education settings.  However, this is dependent on the design and development 
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that encourage participation in m-learning.  As a strategy for the successful 
implementation of m-learning, Driscoll and Carliner (2005) recommended encouraging 
m-learning through communication with learners.  Encouragement of student 
m-learning was measured by two items (Table 4.14) using a five-point Likert scale 
ranging from strongly disagree (1) to strongly agree (5).   
 
Table 4.14: Items used to measure Encouragement 
No  Question 
Q59  My lecturer or tutor encourages me to utilise the laptop for learning 
purposes 
Q64  I am encouraged by my lecturer to use a laptop outside of classroom 
based activities. 
 
 
4.4.2.11 Feedback 
One of the potential advantages of m-learning is the opportunity for increased 
communication and access to a lecturer’s feedback (e.g. Alexander, 2004b; Dyson et 
al., 2009b).  Feedback is defined in this study as students’ perceptions of the amount 
and value of feedback that they received from lecturers and is linked to extrinsic and 
intrinsic motivator aspects of the Autonomy component of the PLM (Thomas, 2005a).  
Feedback was measured using the two items shown in Table 4.15, on a five-point Likert 
scale ranging from strongly disagree (1) to strongly agree (5).   
 
Table 4.15: Items used to measure Feedback 
No  Question 
Q60  I receive sufficient feedback on my assignments from my lecturers. 
Q61  The feedback I receive from my lecturers on my university work is of 
value in my learning. 
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4.4.2.12 The Role of the Lecturer 
To elicit further information about lecturers and their teaching, a multiple answer 
question was included to establish students’ perceptions of the role of their lecturer 
(Table 4.16).   As defined in Chapter 2, in learner-centred teaching environments there 
is a shift in the focus from the teacher to the learner whereby learners become more 
self-directed in their learning and the teacher’s role shifts from instructing or 
transmitting knowledge to that of a facilitator or guide.  Students were asked to 
indicate which characteristics they believed their lecturer demonstrated in their role, 
ranging from the more traditional characteristics to characteristics favoured by more 
constructivist approaches.  The balance of control is addressed by the TMML (Sharples 
et al., 2007) in the Control Aspect of this m-learning model.   
 
Table 4.16: Item about the lecturer’s role 
No  Question 
Q65  How would you describe your lecturer's role: (lectures, guides, coaches, 
provides expertise, facilitates, directs, encourages)? 
 
 
 
4.4.2.13 M-learning Activities 
Two short answer questions were included to elicit students’ perceptions of the types 
of m-learning activities utilising laptops that they believed would contribute to their 
learning, or that they found to be enjoyable and engaging (Table 4.17).    
 
Table 4.17: Items about m-learning activities 
No  Question 
Q80  What types of learning activities that utilise the mobility of laptops do 
you think would help you learn in your university studies? (e.g. 
Researching, problem solving activities, writing etc.) 
Q82  Describe the most enjoyable and engaging mobile learning activity you 
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4.4.2.14 Discipline Type 
Discipline Type is defined as the discipline area associated with the cases included in 
the study.  The cases in this study could be attributed to various discipline areas as the 
units were core units in a number of degrees (e.g. IT, Business, Library and Information 
Management, Marketing, Education, and Law).  However, due to small sample sizes of 
some of the groups participating in this study, the construct Discipline Type has been 
reduced to two values: IT and non-IT.  IT includes units that were core units associated 
with IT degrees (Cases 2 to 6), and the non-IT classification included the cases 
associated with units related to Education and Law degrees (Case 1 and Case 7). 
 
4.4.2.15 M-learning Program 
M-learning Program refers to whether students were participating or not participating 
in an m-learning program.  M-learning programs, as explained in Chapter 2, involve 
one-to-one use of laptops or tablet computers by all students in the course.  
M-learning Program has two values: m-learning program, and no program.  Cases 
where students used their own laptops on a voluntary basis are classified as no 
program. 
 
4.4.2.16 In-Class Laptop Use 
In-Class Laptop Use is defined as the extent to which students used their laptop or 
tablet computers on campus in class rooms or lecture theatres.  In-Class Laptop Use 
(Table 4.18) was measured on a scale of: never, sometimes, and always.   
 
Table 4.18: Survey item on In-Class Laptop Use 
  No  Question 
Q8   How often do you use your laptop in lectures or tutorials? Chapter 4  148 
 
4.4.2.17 Laptop Instruction 
As past studies have shown that familiarity with the use of mobile technologies can 
influence the uptake of such technologies (e.g. Hafeez-Baig, 2007; Newhouse & 
Rennie, 2001; Peters, 2007), students were also asked to indicate whether they 
required more instruction in using their laptops.  Laptop Instruction is defined as 
students’ perceptions of their need for technical instruction or assistance in using their 
laptops.  Laptop Instruction (Table 4.19) was measured by one item using a five-point 
Likert scale ranging from strongly disagree (1) to strongly agree (5).   
 
Table 4.19: Survey item on Laptop Instruction 
 
 
 
4.4.2.18 Infrastructure 
Results of m-learning studies have indicated that infrastructure issues can influence 
the uptake and use of mobile technologies (e.g. Hafeez-Baig, 2007; Oliver & Goerke, 
2008; Pospisil & Millar, 2005).  Infrastructure is defined as students’ perceptions of the 
extent to which their university’s wireless infrastructure and access to online resources 
meets their m-learning needs.  Infrastructure (Table 4.20) was measured by one item 
using a five-point Likert scale ranging from strongly disagree (1) to strongly agree (5).   
 
Table 4.20:  Survey item on Infrastructure 
No  Question 
Q15   The university infrastructure (wireless network and access to online resources) is 
sufficient to meet my needs. 
 
 
 
No  Question 
Q14   I would like to have more instruction or help in how to use my laptop computer. 
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4.4.2.19 Other Technological Factors 
In this study, students were also asked about their access, ownership and use of 
mobile technologies such as laptops or tablet PCs; general patterns of usage of 
computers and other mobile technologies for study and social purposes; and previous 
use of laptops in prior studies (Table 4.21).  
 
Table 4.21: Survey items on students’ technology access, ownership and use 
 
 
 
4.4.3  Motivation and M-learning 
Several items were included to identify what may motivate students to use their 
laptops for m-learning.  Though some aspects of motivation, or possible motivators, 
are embedded in several items throughout the survey, an additional multiple response 
item was included to establish whether grades, access to information and other 
resources, social communication, or other factors were involved in motivating 
No  Questions 
Q2   Do you have access to the Internet at home?  (Yes/No) 
Q3   If you have Internet access at home is it broadband access?  (Broadband includes 
cable, ADSL and wireless networks) 
(yes/not applicable/no/not sure) 
Q4  If you own a mobile computer is it a laptop or tablet? 
(laptop/tablet/no/other) 
Q5   Does your university provide you with a laptop or tablet on loan? 
(laptop/tablet/no/other) 
Q6   If you have a university laptop or tablet, can you take it home with you for 24/7 
use?  (yes/no/not applicable) 
Q7   If you have both your own and university laptop or tablet which one do you use 
for your studies?  (my own/university/both) 
Q9   Did you have a laptop at high school and/or primary school? 
(HS, PS, PS & HS, Did not have laptop while at school) 
Q10   Approximately how many hours per week do you spend using a laptop for 
university and study purposes?  (options from 0 to more than 10) 
Q11   Approximately how many hours per week do you spend using a laptop for 
personal/recreational purposes?  (options from 0 to more than 10) 
Q12   Which of these mobile technology tools do you use: 
(basic mobile phone, smart phone, digital camera, digital video camera, iPod or 
MP3 player, PDA) 
Q13   What level of wireless access does your university provide that you are aware of?  
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students’ use of their laptop for m-learning (Table 4.22).  This item allowed the 
selection of multiple responses and an optional field was included for additional text 
based input.  
 
Table 4.22: Item on students’ motivation to use their laptop  
No  Question 
Q79a  What motivates you to use your laptop?  (better grade, access to learning 
resources, communication with friends, access to information on the web, other)  
 
 
 
 
4.5  Lecturer Survey Design 
In this study, data were also gathered via a lecturer survey designed to complement 
the student survey and further explore the m-learning experience.  Only one survey 
was completed by each lecturer.  The lecturer survey was informed by the factors 
influencing m-learning as identified in literature (Table 2.3), and a review of three 
contemporary m-learning models (Table 2.6).  The survey included seven categories of 
items as listed in Table 4.23. 
 
Table 4.23: Categories of items in the lecturer survey 
No  Categories 
1.    Information about the case study unit(s) 
2.    Technological background and demographic information relating to the 
lecturer 
3.    IT infrastructure and wireless network context 
4.    Participation in communities and communication 
5.    Perceived benefits and disadvantages related to m-learning 
6.    Learning and teaching design 
7.    Lecturer feedback on m-learning in practice 
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4.5.1  Case Study Unit Information 
Descriptive information collected about the case study units included: university, unit 
code (or codes where more than one unit was taught), the school or discipline area in 
which the units are offered, the number of students enrolled in the unit(s), the 
percentage of student using laptops in class, and whether the class was participating in 
a laptop program and the nature of the program (e.g. laptop/tablet).   
 
4.5.2  Technological Background and Demographics 
The survey collected demographic details of the lecturers including their employment 
status (full-time/part-time), gender and age.  The survey also sought to establish the 
lecturers’ level of computer experience, type of computers used and whether they 
used a laptop or tablet computer in their teaching.  These questions are listed in  
Table 4.24.  For comparison with the students’ responses, lecturers were asked similar 
questions to their students to establish their perceived level of computer experience, 
which technologies they used, whether using technologies was part of their lifestyle, 
and whether they enjoyed experimenting with technologies.   
 
Table 4.24: Items on lecturers’ technological background 
No  Question 
Q13  How would you rate your level of expertise in using computers? 
(inexperienced/experienced/very experienced) 
Q15  What types of computers do you use in terms of operating systems?  
(PC/Macintosh/Other)  
Q16  Do you use a laptop or tablet in the classroom for teaching purposes? 
(Laptop/Tablet/Do not use either in the classroom) 
Q17  Which of these tools do you use: 
(Basic mobile phone, Smart phone, Digital Camera, Digital video camera, iPod or 
MP3 player, PDA (iPAQ, Pocket PC) 
Q18  Would you say that using mobile technologies is an integral part of your lifestyle? 
(Yes/No) 
Q19  Do you usually enjoy experimenting with new technologies?   
(Not at all/Sometimes/Always) 
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4.5.3  IT Infrastructure and Wireless Network  
The second section of the survey focused on the technological context of learning; 
more specifically, the use of wireless technologies and IT infrastructure for m-learning.  
Table 4.25 provides a list of these questions.  Lecturers were asked to identify whether 
they believed that access to wireless networks can benefit student learning, and to 
indicate the level of wireless access that is provided at their university.   
 
Table 4.25: Items on technological context 
No  Question 
Q21  Do you think that having improved access to wireless networks enhances student 
learning?  (yes/no/undecided) 
Q22  What level of wireless access does your university provide that you are aware of?   
Campus-wide (everywhere on campus/some locations on campus/none/unsure) 
Q23  I think the university infrastructure (network, wireless network and access to 
online resources) is sufficient to meet my students' needs. (1-5 Likert scale) 
Q24  The university infrastructure (network, wireless network and access to online 
resources) is sufficient to meet my needs. (1-5 Likert scale) 
Q25  I would like to have more instruction or help in how to better utilise the wireless 
network at my university. (1-5 Likert scale) 
 
 
In addition, three questions were included to establish lecturers’ perceptions of the 
adequacy of wireless facilities for meeting both students’ and lecturers’ needs at their 
university, and to determine whether more instruction was required to be able to use 
the wireless facilities.  These items were measured using a five-point Likert scale 
ranging from strongly disagree (1) to strongly agree (5).   
 
 
4.5.4  Participation in Communities and Communication 
Online Social Engagement was addressed by asking lecturers about the email and 
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whether their students appeared to have developed useful learning communities 
whilst participating in their unit.  These questions are detailed in Table 4.26.  Lecturers 
were also asked to select, and comment on, the roles they perceived their students’ 
adopted whilst interacting in online communities.  To elicit further information about 
lecturers and their teaching, a multiple answer question was included to establish 
students’ perceptions of the role of their lecturer.  These items paralleled the 
questions asked in the student survey to allow for comparison of students’ and 
lecturers’ perceptions.   
 
Table 4.26: Items on online communication and participation in communities 
No  Question 
Q26  In my unit(s), I communicate with my students via email (e.g. Outlook, 
Entourage, Eudora etc.).  (Yes/No) 
Q27  I also communicate with my students through the following tools in the 
Learning Management System (LMS) used at my University, e.g. 
Blackboard or WebCT (select all applicable).  
(email,discussion forum, messaging, chat, wiki, blogs, other) 
Q28  In my unit(s), students have developed useful learning communities 
through online communication (discussion forums, chat, blogs etc.).  
(1-5 Likert scale)  
Q32  In my unit(s) students' roles as learners when interacting in an online 
environment can be at various times that of a:  
(information receiver, information sender, negotiator, collaborator, 
advisor, mediator, mentor, supporter, guide or other) 
 
 
 
4.5.5  Perceived Benefits and Disadvantages of M-learning 
Findings in past studies have shown that lecturers’ perceptions of the positive or 
negative aspects of m-learning can influence whether m-learning is encouraged, 
particularly in the on-campus environment where in some cases laptops have been 
perceived to be a distraction (Fried, 2008; Lohnes & Kinzer, 2007).   
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Six items were included in the survey to establish whether lecturers had positive 
perceptions of m-learning in terms of:  increased opportunities for feedback; use of 
laptops for research; access to online resources; practicum or work experience work; 
students being more organised in their studies; and the possible advantages in 
students’ future employment (Table 4.27).  These items were measured using a five-
point Likert scale ranging from strongly disagree (1) to strongly agree (5).   
 
Table 4.27: Items on positive perceptions of m-learning 
No  Question 
Q36  Mobile learning with a laptop/tablet increases the amount of research students 
can do for their studies and assignments.  
Q37  Mobile learning with a laptop/tablet increases the opportunities for students to 
get feedback from their lecturers.  
Q38  I find that my students who use laptops/tablets are more organised in their 
studies. 
Q39  Mobile learning offers students the flexibility of having access to online resources 
almost anywhere and anytime which assists them in their learning. 
Q40  Laptops/tablets are likely to be valued by students when undertaking tasks in 
workplace settings (e.g. on practicum/work experience, if applicable). 
Q41  I believe that the students' experience with using a laptop at university will be an 
advantage for them when they enter the workforce.  
 
A further two items were included to establish whether lecturers had negative 
perceptions of m-learning in the two areas identified in the literature; that is, laptops 
as a distraction and laptops being used for cheating (Table 4.28).  These items were 
measured using a five-point Likert scale ranging from strongly disagree (1) to strongly 
agree (5). 
 
Table 4.28: Items on negative perceptions of m-learning 
No  Question 
Q42  I think a laptop/tablet can be a distraction to learning in class.  
Q43  Some students could use wireless laptops/tablets to cheat in their studies.  
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4.5.6  Learning and Teaching Design 
To identify aspects of teaching approaches and learning designs that may influence 
students’ engagement in m-learning, lecturers were asked a number of questions to 
elicit their perceptions of their role as a lecturer and their students’ ability to self-
direct their learning (Sections 4.5.6.1 to 4.5.6.2), and their perceptions relating to a 
number of issues about learning and teaching designs as detailed in Section 4.5.6.3.  
They were also asked to comment on whether they noticed any age related differences 
in students’ approaches to learning (Section 4.5.6.4). 
 
 
4.5.6.1  The Lecturers’ Role 
Lecturers were asked to select from a range of options the descriptions which best 
represented their role as a lecturer (Table 4.29).  This was a multiple selection question 
and therefore more than one role could be chosen. 
 
 
Table 4.29: Item on lecturer’s perceptions of their role 
No  Question 
Q20   Select any of the following options that describe your role as a lecturer (select all 
applicable): (lectures, guides, coaches, provides expertise, facilitates, directs, 
encourages)?   
 
This item mirrored the item seeking information on the lecturer’s role in the student 
survey (Table 4.16), and was applied to establish lecturers’ perceptions of their own 
role.  This question was guided by the literature on the role of the lecturer in student-
centred learning, and learner-centred teaching, where the focus is shifted from the 
teacher to the learner, enabling learners to take control of their learning and become 
more self-directed (Garrison, 1997).   Chapter 4  156 
 
4.5.6.2  Perceptions of Students’ Ability to Self-direct their Learning 
A single item was included to measure the extent to which the lecturers believed their 
students were capable of being self-directed in their learning (Table 4.30).  This item 
was measured using a five-point Likert scale ranging from strongly disagree (1) to 
strongly agree (5). 
 
Table 4.30: Item on students capabilities to be self-directed in their learning 
No  Question 
Q47  Students who have the capabilities can drive their own learning experiences if 
given some guidance.   
 
 
4.5.6.3  Learning and Teaching Activities 
The survey sought to establish whether lecturers incorporated elements of 
collaboration, authentic tasks, and the use of online resources in learning activities 
(Table 4.31).  Lecturers were also asked for their perceptions of whether it is difficult to 
design a wide range of learning activities that engage and motivate students to study, 
whether the students enjoy collaborative learning, and whether students can benefit 
from participating in learning activities that require problem-solving skills.  The five 
items were measured using a five-point Likert scale ranging from strongly disagree (1) 
to strongly agree (5).  Lecturers were also asked a yes/no question on whether they 
deliberately designed any specific learning activities to take advantage of the 
availability of laptops or tablet computers in their units.   
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Table 4.31: Items on learning and teaching designs and activities 
No  Question 
Q29  In my unit(s), I design learning activities that require students to engage 
in online collaboration.  
Q30  I think students learn more when participating in learning activities that 
involve problem solving skills required in real-life situations (e.g. case-
studies).  
Q44  It is difficult to design a wide range of learning activities that engage and 
motivate students in their study.  
Q45  Students enjoy learning activities where they can collaborate and share 
ideas with other students.  
Q46  Learning activities that take advantage of the opportunities to access 
online information and resources are, or could be, integrated in my units.  
Q52  Do you design any specific learning activities to take advantage of the availability 
of laptops/tablets in your class? (Yes/No) 
 
 
To elicit further or more detailed information, five text-based items about integrating 
laptops into the curriculum, encouraging mobile learning in their students, catering for 
individual differences, and strategies for successful m-learning activities, were also 
included in the survey (Table 4.32).  
 
 
Table 4.32: Items on integrating laptops into learning activities 
No  Question 
Q48  What difficulties would you anticipate in integrating the use of laptops/tablets 
and access to the wireless/wired network into the learning activities for your 
unit(s)?   
Q49  Describe your strategies, if any, to encourage mobile learning in your students. 
Q50  In your unit(s), how do you cater for individual differences in students' technology 
skills and information literacy?   
Q51  What types of learning activities that utilise the mobility of laptops/tablets do you 
think would help your students learn in their university studies? (e.g. Researching, 
problem solving activities, writing etc.) 
 
Q53  If applicable to your unit, describe the most successful mobile learning activity 
your students were engaged in? What do you think the students liked most about 
it?   
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4.5.6.4  Generational Differences 
To address perceptions of the generational differences in students’ learning referred to 
in the literature (Section 2.3.7), a question was included on whether lecturers had 
noticed a change in how younger students approached learning (Table 4.33).  This item 
was measured using a five-point Likert scale ranging from strongly disagree (1) to 
strongly agree (5).  
 
 
Table 4.33: Item on generational differences in learners 
No  Question 
Q31  I have noticed some differences in the way new generations of students (aged 17-
25) approach learning.   
 
 
 
4.5.7  Lecturer Feedback on M-learning in Practice 
To elicit further information specific to each of the lecturers and their individual 
contexts, five summary items about lecturers’ perceptions of m-learning in practice 
were included in the survey (Table 4.34).  These questions required a text-based 
response. 
 
Table 4.34: Summary items about m-learning 
No  Questions 
Q33  What does the term mobile learning (m-learning) mean to you? What role could it 
play in the course you are teaching? 
Q34  Does your university support or encourage m-learning via resourcing, policies and 
other initiatives? 
Q35  If you have experienced teaching a class in which many or all students have 
laptops/tablets, what advice would you give other lecturers who have never 
taught such a class. 
Q54  What opportunities do you see for the future of learning and teaching with 
laptops, tablets and other mobile technologies? 
Q55  Are there any changes you would like to make for the next time your unit(s) will 
run? If yes, what would they be? Chapter 4  159 
 
4.6  Data Analysis 
Data analysis was conducted using both quantitative and qualitative methods applying 
the principles of complementary explorative data analysis (CEDA) research 
methodology (Sudweeks & Simoff, 1999) described in Section 4.2.1.  The quantitative 
data from the student survey was analysed with SPSS™ 17.0 as described in Sections 
4.6.1.1 and 4.6.1.2.  As only a small number of lecturers were involved in the study, the 
data pool from the survey of the lecturers was insufficient for a formal quantitative 
study, and therefore the lecturer data were analysed qualitatively using NVivo™ 8.0 as 
described in Section 4.6.2.  Qualitative student data were also analysed using NVivo™ 
8.0. 
 
4.6.1  Quantitative Analysis 
4.6.1.1  Validity and Reliability of the Scales 
Validity of a survey instrument refers to the extent to which the instrument measures 
the phenomenon being measured.  Reliability of an instrument represents the 
accuracy and precision of the measurement procedure, including the ability of the 
instrument to consistently measure the phenomenon it has been designed to measure 
(Cooper & Schindler, 2006; DeVellis, 1991).   
 
To establish validity of the measurement of the factors thought to influence 
engagement, a factor analysis was undertaken using SPSS™ 17.0.  For each factor, 
Cronbach’s alpha coefficient values were established as indicators of the internal 
consistency of the factors using the Cronbach’s alpha coefficient guidelines established 
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Cronbach’s alpha coefficient values.  The processes undertaken are described in detail 
in Section 5.5.   
 
4.6.1.2  Data Analysis with SPSS 
The quantitative data were analysed using SPSS™ 17.0.  Quantitative analysis methods 
included descriptive statistics such as means, minimum, maximum, frequencies and 
inferential statistics such as General Linear Model (GLM), and Univariate Analysis of 
Variance.  The effect size established in the GLM and other analyses was reported 
based on Cohen’s values (1988) as small (value of partial eta .10 to .29), medium (value 
of partial eta .30 to .49), and large (value of partial eta .50 to 1.0).  The value of p = .05 
was established as the cut off for significance.  The values for each respondent for each 
construct were established by calculating the average of all of the individual items for 
that construct.  The results of the analyses of student survey data are described in 
detail in Sections 5.7 to 5.16, and a matrix showing the research questions and analysis 
is shown in Appendix E. 
 
4.6.2  Qualitative Analysis 
Miles and Huberman (1984) outlined a series of methods for analysing qualitative data 
including content analysis, which was the qualitative data analysis approach employed 
in this study.  Content analysis represents, according to Patton (2002), qualitative data 
reduction and sense-making which takes a volume of qualitative material and attempts 
to identify core consistencies and meanings.  Krippendorff (2004, p. 18) defines 
content analysis as:  ‘A research technique for making replicable and valid inferences 
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analysis is a scientific tool that can provide new insights and increase the researcher’s 
understanding of particular phenomena.  
 
Silverman and Marvasti (2008) recommended the use of computer-assisted analysis of 
qualitative data (CAQDAS) as this approach provides the advantages of speed in 
handling large volumes of data, it improves rigor by providing tools for summarising 
and comparing data, it facilitates team research with consistent coding schemes, and 
assists with sampling decisions for theory development.  QSR NVivo™ is one of a 
number of available programs for CAQDAS, and is recommended by both Silverman 
and Marvasti (2008) and Gibson and Brown (2009) as an application particularly 
suitable for use in content analysis.  In this study, the researcher opted to use QSR 
NVivo™ 8.0 for the content analysis as it provided a range of tools for data 
management, classification and organisation of concepts, data queries and the ability 
to generate reports and graphically model data (Bazeley, 2007).   
 
To analyse the data, qualitative text-based participant responses were extracted from 
an Excel file into a Word document and imported for analysis into NVivo.  An NVivo 
casebook containing demographic data was generated with data imported from Excel, 
and NVivo auto coding was applied to cross-link the student data, questions and 
responses.  Responses to each question were aggregated into NVivo nodes which 
enabled each question to be reviewed and coded by associating text segments with 
nodes and organising the nodes into hierarchies (tree nodes).   
 
The process of coding involved three major phases.  The following subsections describe 
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having a laptop have on your life as a student?’, was selected as an example to 
illustrate coding as it represented an open-ended question that prompted responses 
ranging from positive to negative which could be grouped accordingly.  Within each 
grouping, themes could emerge based on students’ observations and perceptions.  
 
 
4.6.2.1  Phase 1: Coding In Vivo  and creating Free Nodes 
To code Q84, free nodes were initially created by using the in vivo method in NVivo 
based on the selected response text.  Each free node then represented a concept or 
theme emerging from the responses as shown in Figure 4.2.  Every node shows the 
number of sources (source documents from which the comments originated), and the 
number of references (instances of coded comments). 
 
 
Figure 4.2:  Coding to free nodes in NVivo 
 
 
4.6.2.2  Phase 2: Free Nodes Amalgamated into Related Concepts or Themes 
When a number of text segments were coded in vivo as free nodes, these were then 
amalgamated by merging into nodes that represented the same concepts, thus 
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concepts or meanings emerged.  For example, the three items representing the idea of 
‘being more organised’ were consolidated into a single node: more organised, as 
shown in Figure 4.3.   
 
 
Figure 4.3:  Content of the node ‘more organised’ 
 
 
 
4.6.2.3  Phase 3:  Consolidate Free Nodes into Tree Nodes creating a Hierarchical 
Structure 
Where an overarching hierarchy emerged, free nodes were consolidated into a 
hierarchical set of tree nodes.  For example, nodes representing responses to Q84 
were consolidated into three overarching node groupings:  Positive Impact, No Impact 
and Negative Impact (Figure 4.4).  (Depending on the question, in some cases, a 
hierarchy for the nodes could be created prior to coding).  Coding of responses 
continued and new nodes were added, as required, into the relevant groups.  This 
aspect of NVivo was particularly useful where larger numbers of responses were 
available covering a broad range of concepts or themes. 
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Figure 4.4:  Creating a hierarchical structure of nodes in NVivo 
 
 
The flexibility of NVivo allowed for the concepts and themes emerging from the 
analysis to be incrementally refined, with nodes being merged or new nodes created 
as required.  Hierarchical structures that emerged from the content analysis could be 
reviewed, restructured, and represented as a model (a diagrammatical mapping of the 
node structure) as shown in Figure 4.5.   
 
 
Figure 4.5:  Model of a hierarchical structure of nodes in NVivo 
 
 Chapter 4  165 
4.6.2.4  Reliability of Content Analysis Coding 
To establish the reliability of coding, it is recommended that coding be checked by at 
least one other coder, and the index of reliability coefficient calculated (Perreault & 
Leigh, 1989).  To establish the inter-rater reliability (i.e. the reliability of coding in this 
study), Perreault and Leigh’s (1989, p. 141) formula for calculating the index of 
reliability was applied to identify the reliability coefficient, Ir :  
 
Where,  
Ir= inter-rater reliability coefficient 
Fo=number of judgements on which the coders agree 
N= number of judgements made by each coder 
and, 
k=number of coding categories.   
 
According to Lombard, Snyder-Duch and Bracken (2002), if the inter-rater reliability 
coefficient is .90 or greater it is nearly always acceptable, .80 or greater is acceptable 
in most situations, and .70 is appropriate in exploratory studies.  To verify the inter-
coder reliability in this study, an independent coder coded two representative 
samples: Sample 1 (Q62); and Sample 2 (Q79). 
 
Sample 1  
Sample 1 included 44 random comments and was coded using 18 categories identified 
by the first coder.  Both coders agreed on 38 items. 
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Therefore,  
Fo=Number of judgements on which the coders agree (Fo = 38)  
N= Number of judgements made by each coder (N = 44)  
k=Number of coding categories (k = 18) 
and,  
 
As the inter-rater reliability coefficient for Sample 1 was .9249 and hence greater than 
.90, according to recommended minimal inter-rater reliability coefficient values in 
Lombard et al. (2002), the results indicate that the coding can be considered to be 
reliable. 
 
Sample 2  
Sample 2 included 36 random comments and was coded using 15 categories identified 
by the first coder.  Both coders agreed on 27 items. 
Therefore,  
Fo=Number of judgements on which the coders agree (Fo = 27)  
N= Number of judgements made by each coder (N = 36)  
k=Number of categories (k = 15) 
and,  
 
For this sample, the inter-rater reliability coefficient was .8556 which is, according to 
recommended minimal inter-rater reliability coefficient values in Lombard et al. 
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achieve the same level of agreement in coding as Sample 1, the coefficient value 
indicated that the coding can also be considered to be reliable. 
 
 
 
4.7  Summary 
This methodology chapter described the theoretical and methodological 
considerations of this study, and provided a rationale for the application of a mixed 
methodology framework with a multiple case study approach.  The research design 
was described including details of ethical considerations, and data collection 
procedures.  The chapter describes the survey design for two surveys, one for students 
and the other for lecturers participating in this study. 
 
The student survey designed for this study focussed on two dimensions of engagement 
in m-learning (Online Social Engagement and M-Learning Task Engagement), and a 
range of proposed factors influencing m-learning relating to learner attributes; 
lecturers and their teaching; and the learning context.  The student survey also sought 
to establish the student motivators for the use of mobile devices and m-learning.  The 
lecturer survey was designed to complement the student survey and explore lecturers’ 
perceptions of m-learning.  The key areas explored by the survey included information 
about the case studies from the lecturer’s perspective, the technological background 
and demographics of the lecturers, the IT infrastructure and wireless networking in the 
learning environment, participation in communities and communication, lecturer’s 
perceptions of the benefits and disadvantages of m-learning, and information about  
their learning and teaching design approaches.   
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The chapter described the data analysis approach for both the quantitative and 
qualitative analyses, including details of the content analysis.  The following chapter 
presents a detailed discussion of the results of the student survey.   
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  CHAPTER 5  
RESULTS OF STUDENT SURVEY 
5.1  Introduction 
This chapter is the first of two chapters that describe the results of the study.  It 
presents the results of the student survey including details of the participant response 
rates, a description of the student participants, their demographics, technological 
background and laptop use and a discussion of the validity and reliability of the scales 
used to measure the constructs.   
 
The results also include a summary of students’ perceptions about m-learning, and an 
analysis of students’ engagement in m-learning, within the two dimensions of 
engagement: Online Social Engagement, and M-learning Task Engagement.  The 
motivators for m-learning are identified and discussed, as are students’ perceptions of 
mobility, their preferred locations for m-learning, and generational differences.  The 
impact of laptops on student life, students’ satisfaction with learning outcomes, 
perceptions of learning activities for m-learning, and preference for authenticity in 
learning, are discussed.  Students’ perceptions of their lecturer’s role, communication 
and learning, and journaling and blogging about learning are also explored. 
 
5.2  Case and Participant Response Rates 
Participants for this study were recruited from units at three universities as detailed in 
Chapter 3.  Units were selected where the expected use or ownership of laptop or 
tablet computers was likely to be higher than average.  Case Study 1 (EDF1103) from 
ECU, and Case Studies 2 and 3 (HIT151 and HIT381) from CDU, were the three for Chapter 5    170 
which laptop loan programs (m-learning programs) were in place and therefore all of 
the students had access to laptops or tablet computers.  Case Studies 4 to 7 (ICT105, 
ICT108, ICT231 and LAW352) from MU were the ones in which laptop programs were 
not in place.  In these units, students were invited to participate in the study only if 
they used laptop or tablet computers for study purposes.  Table 5.1 shows the total 
enrolment numbers in each of the case studies and the percentage of students in the 
unit who participated based on enrolment numbers.  The laptop users were known in 
Case Studies 1, 2 and 3; however, the number of laptop users could not be established 
in Case Studies 4 to 7 as information about ownership was not available.  In Case 
Studies 4 to 7, student laptop owners and users self-selected by volunteering to 
participate in the survey.  Overall, 199 students consented to participate in the study 
and completed the student survey.   
 
Table 5.1: Percentage participating in case studies  
Case 
Study No 
Unit  Discipline 
Area 
University  Enrolments 
Total 
Participants  Percentage 
participating 
1  EDF1103 Becoming 
Multi Literate 
Education  ECU  203  81  39.9% 
2  HIT151 The Mobile Web  IT  CDU  55  14  25.5% 
3  HIT381 Human 
Computer Interaction 
Design 
IT  CDU  27  5  18.5% 
4  ICT105 Introduction to 
Information Technology 
IT  MU  248  32  12.9% 
5  ICT108 Introduction to 
Multimedia and the 
Internet 
IT  MU  108  21  19.4% 
6  ICT231 Systems Analysis 
and Design 
IT  MU  112  36  32.1% 
7  LAW352 Business 
Associations Law 
Law  MU  197  10  5.1% 
  Total      950  199  20.9% 
 
 
Across all groups there were 108 (54.3%) students in the IT discipline group and 91 
(45.7%) students were enrolled in non-IT disciplines.  Participation and Chapter 5    171 
non-participation in m-learning programs was almost equally balanced with 100 
(50.3%) of students participating in m-learning programs and 99 (49.7%) of students 
not participating in an m-learning program.  
 
5.3  Demographics 
As described in Chapter 4, student demographic data were collected via the student 
survey.  One hundred and ninety nine students volunteered to participate in the survey 
and approximately 80% of the participants completed the demographics section of the 
survey identifying their enrolment status, gender, age and country of origin.  The 
demographics section of the survey was located at the end of the survey (Items 66-73) 
at which point some students were no longer answering every question.   In the 
following sections, the number of responses to the survey items are represented by 
the value N and all percentages are based on the value N.   
 
5.3.1  Background and enrolment 
Overall, of the participants who responded to the demographics section of the survey, 
almost two thirds of the students selected Australia as their country of origin and the 
remainder of the sample represented a wide range of countries (Table 5.2). 
 
The majority of students were undergraduates (97%), which was to be expected since 
all units surveyed were undergraduate units.  Exceptions where ‘postgraduate’ was 
selected may have been due to student input errors or special case enrolments (e.g. 
bridging units).  Most students were enrolled as full-time, with less than a quarter of 
the students enrolled as part-time students.   
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Table 5.2: Participants’ countries of origin  
Country  Frequency 
(N=162) 
% 
Australia  104  64.2 
United Kingdom  12  7.4 
Malaysia  6  3.7 
Singapore  5  3.1 
Former Yugoslavia  4  2.5 
South Africa  4  2.5 
Germany  3  1.9 
New Zealand  3  1.9 
Brunei Darussalam  2  1.2 
Hong Kong  2  1.2 
Indonesia  2  1.2 
Philippines  2  1.2 
Canada  1  0.6 
India  1  0.6 
Iraq  1  0.6 
Mauritius  1  0.6 
Norway  1  0.6 
Reunion Island  1  0.6 
Thailand  1  0.6 
Turkey  1  0.6 
United States  1  0.6 
Other  4  2.5 
 
 
Approximately half (50.3%) of the students were participating in m-learning programs 
through which they had access to laptops or tablets, whilst the remaining half (49.7%) 
relied on their own laptop computers. 
 
5.3.2  Entry Pathways 
Students’ entry pathways into university varied, as illustrated in Table 5.3.  School 
leavers represented 43.9%, with an equal distribution of 18.7% between each of the 
alternative entry modes, such as starting university after several years in the 
workforce, entry via other tertiary enrolment channels (e.g. after completing a 
vocational studies course or mature age entry), or simply returning to university after a 
number of years (Table 5.3). 
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Table 5.3: Entry paths to university 
Entry Pathways   Frequency 
(N=155) 
% 
Immediately after high-school  68  43.9 
After working for several years  29  18.7 
After completing a vocational course  29  18.7 
Commenced or returned to university later in life (mature age)  29  18.7 
 
 
5.3.3  Age 
Participants ranged in age from 18 to 57 years (with an average age of 23.8).  The 
majority of participants were in the <20 and 20-24 age groups (71.3%).  Students in this 
age range are often described in the literature as the Net Generation (Kennedy et al., 
2006; Oblinger & Oblinger, 2005) or Digital Natives (Prensky, 2001).  The 40 and over 
age group represented less than 5% of the sample and a quarter of the participants 
were in the 25 to 39 age groups (Table 5.4). 
 
Table 5.4: Age groups across case studies 
 
 
 
Further exploration of students’ age data revealed a range of age distributions in each 
of the cases as illustrated in Table 5.5.   
   
Age  Frequency 
(N=164) 
% 
 
<20  52  31.7 
20-24  65  39.6 
25-29  19  11.6 
30-34  11  6.7 
35-39  10  6.1 
>=40  7  4.3 Chapter 5    174 
 
Table 5.5: Summary of ages by case study 
Case  Frequency 
N=164 
Minimum  Maximum  Mean  Std. Deviation 
1 EDF1103  64  18  57  24.41  8.56 
2 HIT151  6  18  46  28.17  11.45 
3 HIT381  5  19  36  27.40  7.57 
4 ICT105  31  18  42  22.74  5.82 
5 ICT108  18  18  39  22.22  4.89 
6 ICT231  32  19  39  22.44  4.85 
7 LAW352  8  21  46  25.88  8.24 
 
As was to be expected with undergraduate units, the 25 and younger age groups 
represented almost three quarters of the students in the case studies with the average 
age =<25 in Cases 1, 4, 5, 6 and 7.  The exception to this was the units HIT151, HIT381 
and LAW352 where the average age was slightly higher; however, in these cases the 
number of responses was very small as shown in Table 5.6. 
 
Table 5.6: Age groups by case studies 
Age 
Group 
Number of participants in each case  Total  % 
EDF1103  HIT151  HIT381  ICT105  ICT108  ICT231  LAW352 
< 20  26  2  1  11  6  6  0  52  31.7 
20-24  18  1  1  12  7  20  6  65  39.6 
25-29  6  1  1  3  4  3  1  19  11.6 
30-34  5  0  1  4  0  1  0  11  6.7 
35-39  5  1  1  0  1  2  0  10  6.1 
>=40  4  1  0  1  0  0  1  7  4.3 
Total  64  6  5  31  18  32  8  164  100.0 
 
 
 
5.3.4  Gender 
Approximately two thirds of students (64%) who responded to the question about 
gender were female and, as illustrated in Figure 5.1, the gender distribution varied 
from case to case, with predominantly female participants in the education unit 
EDF1103, introductory IT units, HIT151 and ICT105, and in LAW352.  The units that Chapter 5    175 
mostly cater for students enrolled in IT degree courses (HIT381, ICT108 and ICT231) 
included a higher proportion of male participants. 
 
Figure 5.1: Gender by case study  
 
 
 
 
5.4  Laptop and Technology Use  
During the past decade, personal computers and use of the Internet became 
commonplace in most households.  However, as discussed in Chapter 2, it cannot be 
assumed that all university students have uniform levels of experience in using 
computers; therefore, students in this study were asked to self-assess and report on 
their computing experience and background.  The student survey included items on 
the technology and computing expertise of the participants (Section 4.4.2.19): the age 
at which they first used computers; their perceived expertise in computer use; and 
their history of laptop use in their pre-university and university studies. 
 
5.4.1  First Computer Use 
When the participants were asked at what age they had first used a computer, almost 
two thirds (65.1%) indicated that they had used a computer by the age of 10, and 
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almost all (90.3%) participants had used computers by the age of 15 (Figure 5.2).  
Overall, by the age at which they commenced university study, the vast majority of the 
students had some experience in using computers. 
 
 
Figure 5.2: Students’ first computer use  
 
 
 
5.4.2  Students’ Computer Experience 
Students were invited to self evaluate their level of experience in using computers.  
The results in Table 5.7 indicate that almost all of the students (96.0%) considered 
themselves to be experienced or very experienced computer users. 
 
Table 5.7: Experience in using computers  
Expertise in using 
computers 
Frequency 
(N=199) 
% 
Inexperienced  8  4.0 
Experienced  115  57.8 
Very Experienced  76  38.2 
 
 
When comparing IT students with students in the non-IT disciplines the proportion of 
students self-rating as experienced and very experienced in using computers was 
55.6% and 40.7% respectively for IT students, and 78.0% and 17.6% respectively for 
non-IT disciplines.  However, in the non-IT disciplines, this varied between law and 
education students, as the third year LAW352 students self-rated as 50.0% 
experienced and 40.0% very experienced in using computers, whereas only 14.9% of 
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the EDU1103 believed that they were very experienced, and the remaining 80.5% self-
rated as experienced only. 
 
 
 
5.4.3  Laptops at Primary or High School 
Overall, only about a quarter (26.8%) of the student participants had laptops while at 
primary and/or high school (N=198).  This varied from case to case (Figure 5.3).  For 
instance, more than a third (37.5% and 38.1%) of the first-year IT students at MU 
(ICT105 and ICT108 respectively) had a laptop computer in primary and/or high school 
and started their university studies as relatively experienced laptop users.   
 
 
Figure 5.3: Students who had laptops in primary and/or high school  
 
 
5.4.4  Laptop Instruction Requirements 
Generally, students appeared to be confident in their use of laptop computers with 
46.9% not requiring further instruction or help with their laptops, 36.5% provided a 
neutral response, while 16.6% indicated their need for further help.   
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5.4.5  Laptop Access at University 
As this study focused on laptop users, it was assumed that all participants had access 
to laptops, either through a university laptop program, or through private ownership.  
This was confirmed when students were asked whether they owned a laptop or tablet 
computer: 91.4% indicated that they owned their laptop, and two students owned 
tablet computers.  Less than 8% of students reported that they did not own a laptop or 
tablet computer (Table 5.8).   
 
Table 5.8: Laptop ownership 
Laptop Ownership  Frequency 
N=198 
% 
Laptop  181  91.4 
Tablet  2  1.0 
Neither laptop nor tablet  15  7.6 
 
 
Participants were also asked whether their university provided them with a laptop or 
tablet computer, and more than a third (35.8%) reported that they had laptops or 
tablets on loan from their university (Table 5.9).  Most of this group had laptops, and 
only a small number of students had tablet computers on loan.  A large proportion of 
students (64.2%) indicated that they were not provided with laptop or tablet 
computers through their university.  
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Table 5.9: Laptop loans through university 
Laptop Loans  Frequency 
N=176 
% 
Laptop  53  30.1 
Tablet  10  5.7 
University doesn’t provide 
either a laptop or tablet 
113  64.2 
 
 
All participants were also asked to specify whether if they had more than one laptop, 
which computer they used for their studies.  The majority of participants (76.9%) 
responded that they preferred to use their own computer for their studies, 11.3% used 
a university laptop, and 11.9% of students used both their own and a university laptop 
for their studies.  Overall, only 23.2% of students used university laptops for their 
studies as most of the students preferred to use their own personal laptops. 
 
 
5.4.6  Laptop Use for Study and Recreational Purposes 
As all the universities participating in the study have computer laboratories for student 
use, it was of interest to establish how often students bring their laptops on campus to 
use in class, and whether they used their laptops for both study and recreational 
purposes throughout a typical week.  In-class use of laptops (In-Class Laptop Use) was 
included in the GLM analysis as a potential factor influencing engagement in 
m-learning. 
 
When asked about in-class use of their laptops, 20.4% of participants indicated that 
they always used a laptop/tablet computer in lectures or tutorials, 38.8% only 
sometimes, whereas 41.3% of the students reported that they have never used their 
laptops in class.   Chapter 5    180 
 
As shown in Table 5.10, almost half of the participants (44.8%) reported that they used 
their laptop or tablet computers for more than 10 hours per week for study purposes.  
One third of the participants (33.2%) used their laptops for recreational purposes for 
more than 10 hours per week.  A small number of participants (2.0%) reported that 
they used their laptops for less than one hour in a week for study purposes and, 
similarly, less than 5% used their laptops for less than an hour in a week for 
recreational purposes.   
 
Table 5.10: Laptop use for study and recreational purposes in hours per week 
Hours  Study Purposes 
Frequency  
N=196 
%  Recreational 
Purposes  
Frequency 
N=196 
% 
0  4  2.0  9  4.6 
1  1  0.5  16  8.2 
2  6  3.1  23  11.7 
4  25  12.8  33  16.8 
6  31  15.8  25  12.8 
8  23  11.7  11  5.6 
10  18  9.2  14  7.1 
>10  88  44.9  65  33.2 
 
 
There was some variation by cases in the number of hours of student laptop use.  Less 
than 30% of education students (EDF1103) used laptops for more than 10 hours per 
week for study purposes, whilst over 50% of IT students used laptops or tablets for 
more than 10 hours per week, which is possibly a consequence of their area of study.   
However, when asked about social uses of the laptops, only one in ten education 
students used laptops for recreational purposes for more than 10 hours per week even 
though they had access to laptops 24/7, whilst IT students reported almost identical 
levels of both study and social use of laptops.  The majority of law students used their Chapter 5    181 
laptops for study purposes more than 10 hours per week, but reported much lower 
levels of social use with only 20% of social use of laptops for more than 10 hours in a 
week. 
 
 
5.4.7  Access to the Internet and Wireless Networks 
Students were asked whether they had Internet access at home and 98.0% responded 
positively; the majority of students (92.9%) also indicated that they had broadband 
Internet access.  A further question was asked to determine whether they knew about 
the level of wireless access provided at their university.  Approximately 40% of 
students selected the level of wireless accessibility at their university as ‘Campus-wide’ 
(39.7%), 41.7% selected ‘Available on some locations on campus’, and 18.6% of 
students indicated that they were unsure of the wireless coverage at their university.  
However, when asked about their satisfaction with the wireless network 
infrastructure, only 45.3% believed that the university infrastructure (wireless network 
and access to online resources) was sufficient to meet their needs.   A small proportion 
(23.9%) of the students believed the wireless infrastructure at their university was not 
adequate to meet their needs and 30.7% of the students provided a neutral response.  
This indicates that, although almost half of the students were satisfied with their level 
of wireless access, there is large group of students whose expectations for wireless 
access were possibly not being met.   
 
However, when participants were asked whether access to mobile and wireless 
technologies enhanced their learning (Yes/No), 94.5% across all cases agreed that 
access to these technologies was beneficial for their learning, and in the cases of the 
LAW352, HIT151 and HIT381, participants indicated agreement at 100% (Table 5.11). Chapter 5    182 
 
Table 5.11: Mobile technologies enhance learning 
Case  Yes (N=148)  No (N=8) 
Frequency  %  Frequency  % 
EDF1103  58  93.5  4  6.5 
HIT151  5  100.0  0  0.0 
HIT381  5  100.0  0  0.0 
ICT105  29  93.5  2  6.5 
ICT108  14  93.3  1  6.7 
ICT231  29  96.7  1  3.3 
LAW352  8  100.0  0  0.0 
 
 
 
5.4.8  Online Communication, Social Networking and Simulation Tools 
Students were asked to report on their use of tools for communicating in and beyond 
the LMS environment as shown in Table 5.12.  The results showed that email was the 
most frequently used tool with the vast majority of students utilising email in both the 
LMS (77.3%) and external to the LMS environment (96.0%).  Discussion forum use was 
conducted mostly within the LMS environment (62.2%); in contrast, messaging and 
chat activities were mostly conducted outside the LMS environment (68.2%).  Overall, 
students reported relatively low usage of wiki and blog environments.  Students overall 
reported a high usage of popular online social networks:  Facebook (89.0%), MySpace 
(55.1%), Friendster (11.8%), Hi5 (12.5%), and 7.3% of students reported participation 
in other online social networks or gaming communities (e.g. BattleField 2, Bebo, 
Blogspot). 
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Table 5.12: Communication via LMS and other tools 
Tools  Use of Communication Tools 
Within LMS  N=172  Beyond LMS N=176 
Frequency  %  Frequency  % 
Email  133  77.3  169  96.0 
Discussion 
Forum 
107  62.2  61  34.7 
Messaging  63  36.6  120  68.2 
Chat  40  23.3  88  50.0 
Wiki  7  4.1  19  10.8 
Blogs  11  6.4  25  14.2 
Other  9  5.2  7  4.0 
 
 
When asked about participation in online simulations and virtual environments  
(e.g. Second Life), 70.3% of the students advised that they did not participate in such 
communities (Table 5.13).  The 27.7% of students who participated in immersive online 
environments participated in more than one of the online environments, the most 
popular of which were World of Warcraft (12.5%) and Second Life (4.7%).   
 
Table 5.13: Participation in online simulations and virtual environments 
Environment  Frequency 
(N=128) 
% 
World of Warcraft  16  12.5% 
Second Life  6  4.7% 
IMVU  5  3.9% 
Active Worlds  4  3.2% 
There  2  1.6% 
Other  12  9.4% 
Not applicable  90  70.3% 
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5.4.9  Technology and Students’ Lifestyles 
Kennedy et al. (2008) found that, though educators have expectations of high levels of 
technology adoption and use amongst Australian students, the technological 
experience in the student population can be diverse.  The results in this study indicate 
that most of the participants surveyed considered themselves to be experienced in 
using computers and wireless networks and appeared to have a positive perception of 
using technologies (Section 5.4.2).  This section reports on the technologies they used, 
other than computers, and whether the use of mobile technologies was an integral 
part of their lifestyles.   
 
Participants were asked whether they enjoyed experimenting with new technologies, 
and this resulted in a mostly positive response (87.0%) (Table 5.14).   
 
Table 5.14: Enjoyment in experimenting with new technologies 
Technology Adoption  Frequency 
(N=162) 
% 
Strongly Disagree  2  1.2 
Disagree  3  1.9 
Neutral  16  9.9 
Agree  53  32.7 
Strongly Agree  88  54.3 
 
 
Students were also asked whether technologies were an integral part of their lifestyle.  
Over 90% of the participants responded positively, whilst a small proportion of 
students were non-committal or disagreed (Table 5.15).   
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Table 5.15: Technologies are integrated in students’ lifestyles 
Digital lifestyle  Frequency 
N=161 
% 
Strongly Disagree  1  0.6 
Disagree  4  2.5 
Neutral  10  6.2 
Agree  65  40.4 
Strongly Agree  81  50.3 
 
When asked about their use of technologies and tools other than computers, the top 
three used by the participants in this study were:  
1. digital cameras; 
2. basic mobile phones; and  
3. iPod or MP3 players. 
 
Ownership of smart phones (iPhone, Blackberry etc.), an emerging technology at the 
time of the survey, was at 21.6% whilst PDAs (iPAQ or PocketPCs), which could be 
classified as an older technology, were used by 8.5% of the students (Figure 5.4).  
Several students reported using other mobile devices that were not listed in the 
question, such as portable game consoles and global positioning systems (GPS).  
 
 
 
Figure 5.4: Technologies used by students  
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Similar to findings in studies by Jones et al. (2010), Kennedy et al. (2009) and 
McMahon and Pospisil (2005), the results of this study showed that most students 
used a wide range of technologies.  The vast majority had access to broadband 
Internet connections and were regular users of the Internet, mobile phones and email.  
Furthermore, the results of this study support previous studies in the findings that 
students’ use of technologies was not totally uniform, with a small minority reporting 
lower levels of technology use.  However, the results of this study did confirm that the 
majority of students enjoyed experimenting with technologies, and considered 
technologies to be part of their lifestyle, which is comparable to findings by McMahon 
and Pospisil (2005). 
 
 
 
5.5  Validation of the Survey  
As outlined in Section 4.6.1, prior to undertaking the quantitative analysis of the data, 
the student survey was validated through the process of factor analysis, to establish if 
the instrument categorically measures the proposed factors.  The following sections 
describe the validation and reliability testing performed in this study.   
 
A factor analysis was performed on the 38 survey items making up the proposed multi-
item scales in the student survey (see Sections 4.4.2.1 to 4.4.2.19), to explore whether 
the constructs in the item pool emerge as separate and distinct constructs, and if all 
items in each item pool contributed to the relevant scale.  To ensure reliability of the 
scales in the student survey a Cronbach’s alpha was established for each of the scales.  
The Cronbach’s alpha reliability measure of a scale ranges between 0 to 1, and the 
greater the value of the Cronbach’s alpha coefficient beyond .7 and approaching 1.0, Chapter 5    187 
the greater the likelihood that the scale has good internal consistency (Nunnally, 
1978).  Interpretation of values of the Cronbach’s alpha coefficient for each of the 
scales was based on the following descriptors for each level of internal consistency of a 
scale as outlined by George and Mallery (2003, p. 231): 
>.9   Excellent 
>.8   Good 
>.7   Acceptable 
>.6   Questionable 
>.5   Poor 
<.5   Unacceptable.  
 
The following sections describe the outcomes of the factor analysis.  Cronbach’s alpha 
values are included in each section describing a construct and in the tables describing 
the items incorporated in each of the scales.   
 
5.5.1  Factor Analysis Results 
The factor analysis on the 38 survey items was conducted utilising principal 
components analysis (PCA) and the Varimax with Kaiser normalisation rotation method 
with SPSS 18.0.   Factorability is assumed as the Kaiser-Meyer-Olkin measure was 
greater than the recommended value of .6 (.808) (Kaiser, 1970, 1974) and Bartlett’s 
Test of Sphericity (Bartlett, 1954) reached statistical significance, as illustrated in Table 
5.16.   
 
Table 5.16: KMO and Bartlett's Test for 38 item scale 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.  .808 
Bartlett's Test of Sphericity  Approx. Chi-Square  2364.948 
df  703 
Sig.  <.001 
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Missing cases were excluded pairwise, and eigenvalues >= 1 and factor loading scores 
>= .4 were applied to establish the factors.  The PCA revealed the presence of ten 
components explaining 22.51%, 7.72%, 6.53%, 5.55%, 5.03% , 3.79%, 3.50%, 3.13%, 
3.12% and 2.65% of the variance respectively, for a total of 63.53% for Components 1 
to 10.  Examination of the scree plot (Figure 5.5) also indicated the presence of up to 
ten factors (Cattel, 1966), therefore the ten-component PCA shown in Table 5.17 was 
retained for further investigation.   Items with factor loadings less than .3 were 
excluded from the matrix in Table 5.17.   
 
 
 
Figure 5.5: PCA to ten factors scree plot  
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Table 5.17: Factor analysis (PCA) - rotated component matrix  
Question  Component 
1  2  3  4  5  6  7  8  9  10 
Q32   .840                   
Q33   .738                   
Q47   .668                   
Q31   .652                  .348 
Q55   .644              .320     
Q28   .637                   
Q42   .613                   
Q53   .429        .374          .353 
Q21     .776                 
Q20     .740            .354     
Q19     .692                 
Q16     .599            -.326     
Q18     .594  .356               
Q22     .467                .393 
Q74       .772               
Q75       .723               
Q30   .317    .684               
Q36       .439        .316       
Q41       .369  .343             
Q59         .801             
Q58         .722          .309   
Q64         .711             
Q50           .836           
Q49           .699           
Q51           .580           
Q60             .838         
Q61             .783         
Q62             .500      .410   
Q34             .426  .392       
Q56               .643       
Q35     .326          .635       
Q38               .459      .307 
Q57                 .657     
Q63                 .643     
Q40                   .748   
Q39                   .541   
Q52                     .635 
Q54   .359                .331  .463 
Extraction Method: Principal Component Analysis,  Rotation Method: Varimax with Kaiser Normalization.  
Rotation converged in 11 iterations. 
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5.5.2  Factor Refinement 
Following the PCA, scale items were reviewed and compared to the proposed scales as 
detailed in Chapter 4.  Based on the results of the PCA, items were either excluded or 
reassigned to different scales if appropriate.  These changes are described in the 
following sections.  The internal consistency of each scale was then assessed using 
Cronbach’s alpha. 
 
 
5.5.2.1  Component 1 M-learning Task Engagement 
Component 1 in Table 5.17 represents a scale comprised of eight items, of which six 
items were equivalent to the proposed scale M-learning Task Engagement (Table 4.3).  
The item Q34, which was originally included in the proposed scale, did not load on this 
factor, and two items were added by the factor analysis process (Q53 and Q55).  A 
reliability test on the eight items in Component 1, resulted in a Cronbach’s alpha of 
.854.  However, after reviewing the items in the scale, Q53 was identified as 
incongruent with the remaining questions and was removed from the scale.  After 
deleting Q53 from the scale, the Cronbach’s alpha was .845, suggesting good internal 
consistency of the scale.  Item Q55, originally in the proposed Goal Orientation scale 
(Table 4.5), loaded more highly in the M-learning Task Engagement scale and it was 
hence retained.   Items retained in this scale are shown in Table 5.18.   
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Table 5.18: Revised M-learning Task Engagement items 
No  Question  (Cronbach’s alpha coefficient: .845) 
Q28  Having a laptop/tablet makes me feel more in control of my learning 
experiences.    
Q31  Mobile learning with a laptop increases the amount of research I can do 
for my studies and assignments. 
Q32  I find that I am more organised because I am using a laptop in my studies. 
Q33  Having a laptop encourages me to write or document more than I would 
if I did not have a laptop.  
Q42  The convenience of having a laptop increases the amount of productive 
time for working on assignments 
Q47  My laptop is a valuable resource for working on assignments. 
Q55  Having a laptop helps me tailor my learning experiences to my personal 
learning needs.  
 
 
5.5.2.2  Component 2 Online Social Engagement 
Component 2 in Table 5.17 included six items and mirrored the proposed seven item 
scale Online Social Engagement (Table 4.1), with only the item Q35 excluded by the 
PCA.  The result was a six item scale yielding a Cronbach’s alpha of .775.  All six items 
were therefore retained.  Items retained in this scale are shown in Table 5.19. 
 
 
Table 5.19: Revised Online Social Engagement items 
No  Question  (Cronbach’s alpha coefficient: .775) 
Q16  In my studies so far I have developed a social network with other students 
through computer based communication (discussion forum, social network (e.g. 
Facebook) etc.). 
Q18  I usually use the laptop for study and recreational purposes at the same time (e.g. 
work on assignment and chat online with friends or play a computer game). 
Q19  In my studies so far, I network with other students for study purposes through 
computer based communication (e.g. group-based assignments). 
Q20  Mobile technologies (laptops, PDAs, mobile phones) help me communicate and 
work with other students.  
Q21  I am becoming increasingly more confident in interacting and collaborating with 
others online. 
Q22  As a learner communicating online, how I interact with others varies depending 
on my role within the online community (e.g. novice, expert, colleague, friend). 
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5.5.2.3  Component 3 Technology Focus 
Component 3 in Table 5.17 included five items, of which four items were equivalent to 
the proposed four item scale Technology Focus (Table 4.6).  The factor analysis 
suggested the inclusion of item Q36 from the scale that was originally proposed as a 
measure of Authenticity (Table 4.11).  A reliability test on the five items in Component 
3 resulted in a Cronbach’s alpha of .718 which was improved to .735 by deleting both 
items Q36 and Q41, and this resulted in a three-item scale measuring Technology 
Focus.  Items retained in this scale are shown in Table 5.20. 
 
Table 5.20: Revised Technology Focus items 
No  Question  (Cronbach’s alpha coefficient: .735) 
Q30  I find units that require me to use technology are more engaging than 
courses that do not include the use of technology 
Q74  I enjoy experimenting with new technologies 
Q75  Using technologies is an integral part of my lifestyle 
 
 
5.5.2.4  Component 4 Encouragement 
Component 4 in Table 5.17 included all items in the proposed scale Encouragement 
(Table 4.14) and the factor analysis process suggested the inclusion of item Q58 from 
the proposed Integrated Learning Activities scale (Table 4.13).  The resulting scale 
yielded a Cronbach’s alpha of .718.  Items retained in this scale are shown in Table 
5.21. 
 
Table 5.21: Revised Encouragement items 
No  Question  (Cronbach’s alpha coefficient: .718) 
Q58  The lecturer or tutor integrates the use of the laptop and wireless network 
into the learning activities.  
Q59  My lecturer or tutor encourages me to utilise the laptop for learning 
purposes. 
Q64  I am encouraged by my lecturer to use a laptop outside of classroom 
based activities. Chapter 5    193 
 
5.5.2.5  Component 5 Authenticity 
Component 5 in Table 5.17 included items in the proposed scale Authenticity (Table 
4.12), with the exclusion of Q36 and with an additional item, Q51, from the proposed 
Prior Knowledge scale (Table 4.7).  A reliability test of the revised structure resulted in 
a Cronbach’s alpha of .703, and therefore the resulting scale following PCA was 
retained as all items contributed to the scale suggesting an acceptable level of internal 
consistency.  Items retained in this scale are shown in Table 5.22. 
 
Table 5.22: Revised Authenticity items 
No  Question  (Cronbach’s alpha coefficient: .703) 
Q49  I find that I am learning constantly from multiple sources of information 
and knowledge (e.g. the Internet, television, radio, books, podcasts etc.).  
Q50  Having access to a variety of sources of knowledge stimulates my 
learning 
Q51  When I am learning about something that is meaningful to me I feel 
motivated to learn more about the topic. 
 
 
5.5.2.6  Component 6 Feedback 
Component 6 in Table 5.17 included both items in the proposed scale Feedback (Table 
4.15) and results of the factor analysis suggested inclusion of two additional items, 
Q34 and Q62.  The resulting scale with Q34 and Q62 yielded a Cronbach’s alpha of 
.709.  However, the internal consistency of the scale was improved to .736 by 
removing both items: Q34 (from the initial M-learning Task Engagement scale (Table 
4.3)) and Q62 (from the initial Learning Activities scale (Table 4.13)), resulting in the 
equivalent of the original proposed two-item scale for Feedback (Table 4.15).  The 
items retained in this scale are shown in Table 5.23. 
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Table 5.23: Revised Feedback items 
No  Question  (Cronbach’s alpha coefficient: .736) 
Q60  I receive sufficient feedback on my assignments from my lecturers. 
Q61  The feedback I receive from my lecturers on my university work is of 
value in my learning. 
 
 
5.5.2.7  Component 7 Autonomous Learning 
Component 7 in Table 5.17 included five items associated with independent and self-
directed learning and was composed of items that were excluded by the PCA from 
other components.  This construct did not match any of the proposed scales.  Item Q34 
which was previously excluded from Component 6 also loaded to this scale and the five 
items formed a construct that was named Autonomous Learning.  Autonomous 
Learning is defined as students’ perceptions of being autonomous and independent in 
their learning and authoring activities.  This construct relates to aspects of the 
Autonomy and Relationality components of the PLM (Thomas, 2005a), and to theories 
of self-directed learning (Garrison, 1997; Gibbons, 2002) described in Chapter 2.   
 
The construct, Autonomous Learning, includes items relating to students’ 
autonomously undertaking m-learning tasks including research, developing learning 
strategies, problem-solving, reflecting on their learning, and contributing to websites.  
This newly created construct yielded a Cronbach’s alpha of .657 which can be ranked 
as having questionable internal validity, but was retained as autonomy and self-
direction in learning was relevant to this study (Table 5.24).   
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Table 5.24: Autonomous Learning items 
No  Question  (Cronbach’s alpha coefficient: .657) 
Q34  I use my laptop to capture reflections on my learning (e.g. noting my 
thoughts via journaling, blogs or other tools).   
Q35  I like participating in websites that allow me to contribute or add my 
point of view. 
Q36  I learn more when I am participating in learning activities that involve 
problem solving skills required in real-life (e.g. case-studies) situations. 
Q38  I have developed strategies to evaluate the validity and usefulness of 
resources and information that I find online. 
Q56  I engage in independent research on the web to widen my sphere of 
knowledge. 
 
 
5.5.2.8  Component 8 - Excluded 
Component 8 in Table 5.17 included two items that did not load on other factors, Q57 
from the proposed Goal Orientation scale (Table 4.5) and Q63 from the proposed 
Learning Activities scale (Table 4.13).  As the items did not form a construct based on 
face value of the items, and as the Cronbach’s alpha of this scale was .498, it was 
excluded (Table 5.25). 
 
Table 5.25: Excluded unnamed construct 
No  Question  (Cronbach’s alpha coefficient: .498) 
Q57  My experience with using a laptop at university already is or will be an 
advantage for me when I enter the workforce. 
Q63  I would like my lecturer to include more activities in which I could use 
my laptop in class. 
 
 
5.5.2.9  Component 9 Prior Knowledge - Excluded 
Component 9 in Table 5.17 included two items from the proposed scale representing 
Prior Knowledge (Table 5.26).  The Cronbach’s alpha of this scale was .553, and as the Chapter 5    196 
Cronbach’s alpha of this scale was less than .6, the Prior Knowledge construct was 
excluded.   
 
Table 5.26: Excluded Prior Knowledge items 
No  Question  (Cronbach’s alpha coefficient: .553) 
Q39  In this course, my prior experience from study or work is valued in 
discussions with my lecturers or other students. 
Q40  In my university studies so far, my past experience (whether from school 
or work) is very useful to me. 
 
 
 
5.5.2.10 Component 10 Goal Orientation 
Component 10 in Table 5.17 included two items (Q52 and Q54) from the proposed 
scale representing Goal Orientation (Table 4.5) and item Q53, which was excluded 
from Component 1 M-learning Task Engagement.  The Cronbach’s alpha of this scale 
was .651, and although this value was marginal the construct was retained because it 
represented one of the key factors being considered in this study (Table 5.27). 
 
Table 5.27: Revised Goal Orientation items 
No  Questions  (Cronbach’s alpha coefficient: .651) 
Q52  I usually relate my assignments and study projects to my life experience 
and personal knowledge base.  
Q53  Having a laptop supports me in pursuing my personal learning goals.  
Q54  I have set my own learning goals to achieve the required learning 
outcomes in my courses. 
 
 
 
5.5.3  Outcomes of Survey Validation 
The factor refinement following the PCA resulted in nine components being retained 
as shown in Table 5.18 to Table 5.23 and Table 5.27.  The factor analysis resulted in the 
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Prior Knowledge (Table 5.26), and the creation of a new construct, Autonomous 
Learning (Table 5.24).  Overall four individual items were excluded, leaving 34 items 
measuring 9 constructs.   
 
The proposed construct Integrated Learning Activities was not confirmed by the PCA as 
the items in the proposed scale Integrated Learning Activities (Q58, Q62 and Q63) 
loaded on other factors, and therefore the proposed Integrated Learning Activities 
scale was eliminated.  The construct Prior Knowledge was excluded as the Cronbach’s 
alpha was below the value of .6.  Component 8 included items that did not relate 
sufficiently to form a construct, and hence this component was also excluded.   
 
In summary, the majority of Cronbach’s alpha coefficient values for the scales were 
greater than .7, thus meeting the acceptable guideline for good internal consistency of 
a scale (Nunnally, 1978), and two scales were in the marginal range between .6  
and .7.   
 
 
 
5.6  Summary of the Main Factor Constructs 
Summaries of results for each of the main constructs, for which composite values were 
calculated, have been included in this section to provide a sense of the overall level 
and spread across all cases.  As noted in Chapter 4, the values for each respondent for 
each construct were based on the average of all of the individual items used to 
measure the construct.  Further result summaries, organised by discipline type, 
m-learning program, and individual cases, are included in Appendix F. 
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Table 5.28: Summary of results for engagement across all cases  
Dependent Variables  N  Mean  Minimum  Maximum  Std. 
Deviation 
Online Social Engagement  180  3.65  1.00  5.00  .70 
M-learning Task Engagement  175  4.11  1.29  5.00  .62 
 
 
Table 5.29: Summary results for factors proposed to influence engagement  
Independent Variables  N  Mean  Minimum  Maximum  Std. 
Deviation 
Goal Orientation  165  3.89  2.00  5.00  .64 
Technology Focus  174  4.09  1.00  5.00  .79 
Autonomous Learning  174  3.65  2.00  5.00  .60 
Authenticity  169  4.40  3.00  5.00  .51 
Encouragement  165  3.16  1.00  5.00  .80 
Feedback  165  3.91  1.00  5.00  .81 
Laptop Instruction  192  2.55  1.00  5.00  1.03 
Infrastructure  192  3.24  1.00  5.00  1.03 
Perceived Mobility  167  4.41  1.00  5.00  .78 
 
Following are the details of constructs not measured on a 1 to 5 Likert scale that were 
included in the GLM analysis.   
  The values and results for In-Class Laptop Use were: never (41.3%), sometimes 
(38.8%), and always (20.4%), as described in Section 5.5.6.   
  The distribution of Computing Experience was inexperienced (4.0%), 
experienced (57.8%), and very experienced  (38.2%) as described in Section 
5.4.2.    
  Discipline Type is described in Section 5.2.  Across all groups there were 108 
(54.3%) students in the IT discipline group, and 91 (45.7%) students were 
enrolled in non-IT disciplines.   
  M-learning Program is also described Section 5.2.  Participation and non-
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(50.3%) of students participating in m-learning programs and 99 (49.7%) of 
students not participating in an m-learning program. 
  The mean Age for students in this study was 24.  Further details of the Age 
groupings can be found in Section 5.3.3. 
  The gender of students participating in the study was predominantly female 
(64.0%).  Details of Gender distribution by case studies are in Section 5.3.4. 
 
 
5.7  Students’ Engagement in M-learning 
As described in Chapter 4, two dimensions of engagement in m-learning were 
considered:  Online Social Engagement and M-learning Task Engagement.  In order to 
answer RQ 1:  What factors influence students’ engagement in m-learning, General 
Linear Model (GLM), Univariate Analysis of Variance tests were performed to 
investigate students’ engagement by establishing whether these two dependent 
variables, Online Social Engagement and M-learning Task Engagement were influenced 
by the independent variables: Goal Orientation, Technology Focus, Autonomous 
Learning, Authenticity, Encouragement, Feedback, Perceived Mobility, In-class Laptop 
Use, Computing Experience, Laptop Instruction, Infrastructure, Discipline Type, 
M-learning Program, Gender, and Age.   
 
Preliminary assumption testing was performed to check for normality, univariate and 
multivariate outliers, multicollinearity, and homogeneity of variance-covariance 
matrices, with no serious violations being noted. Analysing the mean values for the 
variables allowed comparison across groups with differing participant numbers.   
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The reported effect size was based on Cohen’s (1988) guidelines which will be referred 
to in this thesis as small (value of partial eta .10 to .29), medium (value of partial eta.30 
to .49), and large (value of partial eta.50 to1.0).  Significance levels are reported at the 
.05 level. 
 
5.7.1  Online Social Engagement 
The results of the analysis of the effects of the proposed factors on Online Social 
Engagement are shown in Table 5.30.   
Table 5.30: Results of GLM for Online Social Engagement 
Online Social 
Engagement 
Type III Sum 
of Squares 
F  df  Sig.  Partial Eta 
Squared 
Goal Orientation   1.643  4.757  1  .031  .035 
Technology Focus  1.869  5.414  1  .021  .039 
Autonomous Learning  .669  1.939  1  .166  .014 
Authenticity  .001  .002  1  .963  .000 
Encouragement  .000  .001  1  .977  .000 
Feedback  .054  .157  1  .693  .001 
Perceived Mobility  .018  .051  1  .822  .000 
In-Class Laptop Use  .941  2.724  1  .101  .020 
Computing Experience  .616  1.784  1  .184  .013 
Laptop Instruction  .055  .161  1  .689  .001 
Infrastructure  .477  1.382  1  .242  .010 
Discipline Type  .880  2.548  1  .113  .019 
M-learning Program  .022  .063  1  .802  .000 
Gender  .354  1.025  1  .313  .008 
Age  5.076  14.702  1  .000  .100 
Discipline Type * 
M-learning Program 
.065  .190  1  .664  .001 
Discipline Type * 
Gender 
.021  .061  1  .805  .000 
M-learning Program * 
Gender 
.052  .149  1  .700  .001 
Discipline Type* M-
learning Program * 
Gender 
1.903  5.512  1  .020  .040 
Intercept  3.049  8.831  1  .004  .062 
Error  45.920     133       
Total  2134.584     153       
Corrected Total  72.693     152       
R Squared = .368 (Adjusted R Squared = .278) Chapter 5    201 
 
The results reveal a significant relationship between Goal Orientation and Online Social 
Engagement F(1, 133) = 4.757, p = .031, with a small effect size (partial eta = √.035 = 
.187).  The results suggest that as Goal Orientation increases, so does Online Social 
Engagement (β = .217).  As described in Chapter 4, Goal Orientation represents 
students’ perceptions of being autonomous and self-directed in planning, goal setting 
and tailoring learning to their personal needs. 
 
The effect of Technology Focus on Online Social Engagement was also significant,  
F(1, 133) = 5.414, p = .021; with Technology Focus having a small positive effect on 
Online Social Engagement (partial eta = √.039 = .197, β = .228). As defined in Chapter 
4, Technology Focus as the learners’ orientation towards using technologies for 
learning, in work situations, and in everyday life.  The result indicates a positive 
relationship where, as Technology Focus increases, so does Online Social Engagement. 
 
There was also a significant effect of Age on Online Social Engagement,  
F(1, 133) = 14.702, p < .001, (partial eta = √.100 = .316).  This relationship was found to 
be a small negative relationship indicating that Online Social Engagement decreases 
with students’ increase in Age (β = .028).  
 
A significant interaction effect was also found between Discipline Type, M-learning 
Program, and Gender, F(1, 133) = 5.512, p = .040, partial eta = √0.19 = .141.  To identify 
which of the eight possible groups generated from the Discipline Type, M-learning 
Program, and Gender interaction were significantly different from each other, post hoc 
comparisons were performed using an ANOVA and Tukey HSD tests, which are Chapter 5    202 
recommended in this instance as variances can be assumed to be equal (Levene’s test 
of equality of variances was not significant) (Morgan, Leech, Gloeckner & Barrett, 
2011).  The ANOVA showed a significant difference, F(7, 156) = 2.097, p = .047, 
between the groups with a small effect size (eta = √.08 = .29).  The post hoc Tukey HSD 
tests indicated that female students in the IT discipline group not participating in a 
laptop program (M=3.91) differed significantly in Online Social Engagement from non-
IT female students who participated in a laptop program (M = 3.47).  The female IT 
students that were not in a laptop program engaged significantly more in Online Social 
Engagement than the non-IT female students who were in a laptop program.  Overall 
the mean values showed very small variations in Online Social Engagement with no 
obvious causal pattern attributable to Discipline Type, M-learning Program, or Gender.  
 
As shown in Table 5.30, none of the following factors had a significant influence on 
Online Social Engagement: Autonomous Learning, Authenticity, Encouragement, 
Feedback, Perceived Mobility, In-Class Laptop Use, Computing Experience, Laptop 
Instruction, and Infrastructure.  Although a significant interaction effect was found 
between Discipline Type, M-learning Program, and Gender, the individual variables did 
not have a significant influence on Online Social Engagement. 
 
 
 
5.7.2  M-learning Task Engagement 
As with Online Social Engagement, a GLM, Univariate Analysis of Variance test was 
performed to establish whether M-learning Task Engagement was influenced by the 
variables:  Goal Orientation, Technology Focus, Autonomous Learning, Authenticity, 
Encouragement, Feedback, Perceived Mobility, In-Class Laptop Use, Computing Chapter 5    203 
Experience, Laptop Instruction, Infrastructure, Discipline Type, M-learning Program, 
Gender, and Age (Table 5.31).  
 
Table 5.31: Results of GLM for M-learning Task Engagement 
M-learning Task 
Engagement 
Type III Sum 
of Squares 
F  df  Sig.  Partial Eta 
Squared 
Goal Orientation   5.215  21.889  1  .000  .141 
Technology Focus  .008  .033  1  .856  .000 
Autonomous Learning  .351  1.473  1  .227  .011 
Authenticity  .439  1.842  1  .177  .014 
Encouragement  .028  .116  1  .734  .001 
Feedback  .122  .512  1  .475  .004 
Perceived Mobility  4.564  19.154  1  .000  .126 
In-Class Laptop Use  .037  .156  1  .694  .001 
Computing Experience  .002  .009  1  .926  .000 
Laptop Instruction  .209  .877  1  .351  .007 
Infrastructure  .391  1.639  1  .203  .012 
Discipline Type  .043  .182  1  .670  .001 
M-learning Program  .003  .014  1  .907  .000 
Gender  .023  .097  1  .756  .001 
Age  .001  .003  1  .955  .000 
Discipline Type * M-
learning Program 
.000  .001  1  .971  .000 
Discipline Type * 
Gender 
.018  .075  1  .785  .001 
M-learning Program * 
Gender 
.012  .049  1  .824  .000 
Discipline Type * M-
learning Program * 
Gender 
.043  .180  1  .672  .001 
Intercept  .191  .801  1  .372  .006 
Error  31.689     133       
Total  2652.863     153       
Corrected Total  60.196     152       
R Squared = .474 (Adjusted R Squared = .398) 
 
 
The results show a strong significant relationship between Goal Orientation and 
M-learning Task Engagement, F(1, 133) = 21.889, p < .001, with partial eta = √.141 = 
.375, indicating a medium effect adjusted for other effects.  This positive relationship Chapter 5    204 
(β = .386) between Goal Orientation and M-learning Task Engagement indicates that 
higher levels of Goal Orientation are associated with higher levels of M-learning Task 
Engagement.   
 
As defined in Chapter 4, Perceived Mobility is students’ perceptions of their freedom 
and mobility to study in their chosen location when using a laptop for learning.  This 
factor has a significant relationship with M-learning Task Engagement, F(1, 133) = 
19.154, p < .001, with partial eta = √.126 = .355 indicating a medium effect size.  The 
positive relationship (β = .284) indicates that higher levels of Perceived Mobility are 
associated with higher levels of M-learning Task Engagement.   
 
As shown in Table 5.31 none of the following factors had a significant influence on 
M-learning Task Engagement:  Technology Focus, Autonomous Learning, Authenticity, 
Encouragement, Feedback, In-Class Laptop Use, Computing Experience, Laptop 
Instruction, Infrastructure, Discipline Type, M-learning Program, Gender, and Age.   
 
 
 
5.8  Motivators in M-learning Contexts 
A multiple-answer item was used to establish what motivates students to use laptops 
for m-learning (Table 4.24).  Across all cases, the participants responded to this item as 
shown in Table 5.32, and the main motivators for using laptops for m-learning were:  
‘Access to information on the Web’, ‘Access to learning resources’, followed by 
‘Communication with friends’.  Only a third of the students were motivated by ‘Better 
grades’. 
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Table 5.32: Motivators for use of laptops for m-learning across all cases 
Motivators  Frequency 
(N=199) 
% 
Access to information on the Web  138  69.3% 
Access to learning resources  134  67.3% 
Communication with friends  107  53.8% 
Better grades  64  32.2% 
Other  25  12.6% 
 
 
Motivators varied by cases and a comparison of cases has been summarised in  
Table 5.33.  For example, ICT104, ICT108 and LAW352 students were motivated by 
achieving better grades (>40%) more so than other groups.   The students least 
motivated by achieving better grades were in an IT unit, HIT381, with none of the 
students selecting this option, yet this group was the most highly motivated by 
accessing learning resources (80%) and information on the Web (100%).  Cases 
LAW352 and HIT381 had the least focus on communication with friends as a motivator 
for using their laptops.   
 
Table 5.33: Motivators for use of laptops for m-learning by case 
Cases  Motivator 
Better 
grades 
Access to 
learning 
resources 
Communication 
with friends 
Access to 
information on 
the Web 
Other 
  %  %  %  %  % 
Case 1 EDF1103 
(N=81) 
35.8%  66.7%  45.7%  63.0%  11.1% 
Case 2 HIT151 
(N=14) 
14.3%  28.6%  28.6%  28.6%  0.0% 
Case 3  HIT381 
(N=5) 
0.0%  80.0%  40.0%  100.0%  20.0% 
Case 4 ICT105 
(N=32) 
40.6%  87.5%  84.4%  96.9%  12.5% 
Case 5 ICT108 
(N=21) 
42.9%  76.2%  71.4%  81.0%  9.5% 
Case 6 ICT231 
(N=36) 
19.4%  58.3%  58.3%  69.4%  19.4% 
Case 7 LAW352  
(N=10) 
40.0%  70.0%  10.0%  50.0%  20.0% 
NOTE: Each instance is calculated as a % of the total pool of students in that Case study, this was 
a multi response question and therefore percentages do not add up to 100. 
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In addition to the five specified response options, there was the opportunity for 
students to provide further text-based information.  The text responses were content 
analysed using NVivo as described in Section 4.7.2, yielding more than one theme per 
response.  Analysis of the qualitative data related to this question resulted in the 
identification of the themes shown in Table 5.34.  There was some overlap with the 
motivators in the multi-answer question (e.g. access to learning resources, using the 
Internet, and researching) reinforcing the importance of laptops providing access to 
sources of information to support learning. 
 
Table 5.34: Students’ motivators for using laptops 
Motivator Themes  Frequency 
(N=33) 
% 
Mobility  11  33.3 
Study anytime  8  24.2 
Access to learning resources  4  12.1 
Entertainment  3  9.1 
Note taking  3  9.1 
Working on assignments  2  6.1 
Being organised  2  6.1 
Communication with lecturers  2  6.1 
Multiple uses  2  6.1 
Connecting with friends  1  3.0 
Using the Internet  1  3.0 
Online discussion  1  3.0 
Researching  1  3.0 
Using software  1  3.0 
Writing  1  3.0 
 
 
The major themes that emerged from these other motivators were:  ‘Mobility’, ‘Study 
anytime’ and ‘Access to learning resources’.  The most frequently mentioned of these 
was Mobility.  Students clearly valued the mobility and freedom that their laptops 
provided, which enabled them to study and communicate with others anywhere.  
Having their personal laptop with them at any time also eliminated the need to Chapter 5    207 
continually transfer data between computers in different locations.  This theme is 
illustrated by the quotes included below.  The participants’ statements have been 
coded to identify discipline type (IT, non-IT), m-learning program (P=laptop program, 
NP=no program), gender (M=male, F=female), and identity number (1-199).  All 
participant quotes are presented verbatim as stated by participants. 
 
Portable, can work anytime because you can take it anywhere.  (non-IT, P, F, 39) 
I can do and access my work directly, instead of carrying information 
around on a thumbdrive or other mobile storage devices which are 
easier to lose.  (IT, NP, M, 158) 
The freedom of using it anywhere.  (IT, NP, M, 182) 
 
 
The second theme, being able to ‘Study anytime’, revealed that students appreciated 
that having a laptop enables convenient access to their university work and 
information as needed.   
Being able to use my lap top for all purposes and study when i need to.  
(non-IT, P, F, 2) 
We have one computer at home that has to be shared between three 
people in high school, myself and two upper primary school students 
so I use my laptop to actually be able to use a computer whenever I 
need to.  (non-IT, P, F, 61)  
 
 
The third most frequently mentioned theme, being ‘Access to learning resources’, 
showed that students valued that their laptop supports access to both formal study 
resources and the Internet for study purposes. 
Online journal articles from my university, discussion board, lecturer 
information and other resources posted by lecturers.  (non-IT, P, F, 19) 
The ability to have the worlds information at my fingure tips.  (IT, NP, M, 157) 
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The less frequently mentioned themes included study-oriented motivators such as 
‘Note taking’, ‘Working on assignments’, ‘Being organised’, ‘Communicating with 
lecturers’, ‘Using the Internet’, ‘Online discussion’, ‘Researching’, ‘Using software’, and 
‘Writing’.  However, other motivators were oriented more towards social and leisure 
uses (‘Entertainment’, ‘Connecting with friends’) and some responses were very 
general in nature (e.g. being motivated by ‘Multiple uses’ of laptops). 
 
In another multiple-choice question with the additional option of text based 
responses, students were asked whether the learning activities in their course engaged 
and motivated them to study.  The results of this question showed that almost 65% of 
the students agreed that they were motivated by learning activities, 27.3% provided a 
neutral response, and 7.5% of the students disagreed.   The text-based responses to 
this question provided further insights into the motivators and demotivators of 
engagement in learning, as perceived by the students.  The results of the content 
analysis were the themes shown in Table 5.35 for aspects that were motivating and 
Table 5.36 for the demotivators.   
 
Table 5.35: Motivators for engagement in m-learning  
Motivator Themes  Frequency 
(N=40) 
% 
Practical tasks   6  15.0 
Interesting and relevant content   5  12.5 
Assignment tasks   3  7.5 
Real-world tasks  3  7.5 
Excitement about learning   2  5.0 
Interacting with other students   2  5.0 
Teaching styles  2  5.0 
Study guidance   2  5.0 
Understanding new concepts   2  5.0 
Learning essential skills   1  2.5 
Lectures and tutorials   1  2.5 
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The major themes for motivators that emerged from this question were: ‘Practical 
tasks’, ‘Interesting and relevant content’, ‘Assignment tasks’, and ‘Real-world tasks’.  
Example comments on ‘Practical tasks’ include: 
Practical work motivates me rather than listening all the time.  (IT, NP, 
M, 182) 
 
Practical ones are the best because i find myself really "doing" the 
work and if i get stuck, i can go online and look for the information.  
(IT, NP, M, 164) 
 
Students appreciated lecturer’s efforts to motivate them in their learning with 
‘Interesting and relevant content’.  For instance, a student from EDF1103 commented 
on a podcast on motivation that he found to be particularly helpful: 
Podcast on motivation, it was fully inspiring and I can listen to to it, 
over and over again at my leasure.  (non-IT, P, M, 20) 
 
Several students commented on the value of ‘Real-world tasks’, for example: 
This depends on the activity, but I find doing assignments rather than 
theory is much better as you are doing things as you would in the real 
world with real world tools.  (IT, NP, M, 166) 
 
Lessons and tasks that generate an ‘Excitement about learning’ were also considered 
to be motivating, for example: 
 
After a fun lesson, i do find myself waiting to get home to study. A lot 
of the time however, motivation does play a major part towards 
whether study does actually happen.  (non-IT, P, M, 50) 
 
Even though only a small number of students provided text-based answers to this 
question, the majority of responses showed students’ preferences for meaningful and 
authentic learning tasks that are practical, relevant, and relate to the real world. Chapter 5    210 
 
Demotivators, as shown in Table 5.36, were fewer, though some of the items 
overlapped with the motivators, e.g. teaching styles. 
 
Table 5.36: Demotivators for engaging in m-learning  
Demotivator Themes  Frequency 
(N=40) 
% 
Boring activities or assessment   7  17.5 
Lack of interest  3  7.5 
Teaching styles  3  7.5 
Discussion activities   1  2.5 
Group work   1  2.5 
 
 
The major themes for demotivators showed that students were concerned about 
boring tasks that were not meaningful or relevant to their learning.  The results also 
highlighted that students’ lack of interest, and some teaching styles or methods, may 
also lead to demotivation.  Below are several examples of students’ negative 
comments about whether learning activities engaged and motivated them to study.  
For instance, comments about boring activities: 
I find them very boring and monotonous, but I will agree that they help 
me study. They are a good way to maintain some level of study.  (IT, 
NP, M, 180) 
Group work (discussion etc) tends to lead off target and bores me.  
I prefer focussing on my own work and getting it sorted out in my 
mind. I don't care what Joe Bloggs thinks..he's probably wrong.  
(IT, NP, M, 165) 
 
One student commented about the ‘sameness’ in assessment activities in her course:   
Law assessment is the same for every unit and after a while becomes 
very boring. (non-IT, NP, F, 193) 
 
Several students also referred to their personal lack of interest or lack of motivation, 
for example: Chapter 5    211 
... i feel as though i do enough in the activites, (very lazy of me) but i do 
feel the need to (do more) but i don’t.  (IT, NP, M, 146) 
I have very little motivation when it comes to uni work.   
(IT, NP, F, 119)  
 
One student commented on the potential of lectures to both motivate or demotivate 
depending on the teaching styles and methods used to engage learners: 
Applicable to some lectures. others are completely boring and a waste 
of time; using poor methods of engaging students. We are doing a 
teaching course; surely they should practise what they preach? Make 
learning ENGAGING!  (non-IT, P, F, 41) 
 
These results support the findings relating to motivators for engagement in m-learning 
(Table 5.35), highlighting the need for learning tasks to be practical, relevant to the 
learners and applicable to real-lifeTable 5.35.    
 
 
5.9  Mobility and Locations for M-learning 
In this study, Mobility was found to be one of the key motivators for students’ use of 
laptops.  The results of the GLM also showed that Perceived Mobility had a significant 
effect on M-learning Task Engagement, but not on Online Social Engagement.  Further 
exploration focussed on the extent to which students utilised the mobility of their 
laptops beyond the expected on-campus and at home uses of laptops, and participants 
were asked whether the mobility of laptops gave the freedom to study anywhere.  The 
vast majority (89.8%) agreed, 7.2% provided a neutral response and 3% disagreed.   
 
On a scale ranging from strongly disagree (1) to strongly agree (5), the mean values for 
Perceived Mobility for students in all cases were relatively high, with an overall mean Chapter 5    212 
4.41.  The highest levels were reported by HIT151, ICT105, and ICT231, as shown in 
Figure 5.6.   
 
Figure 5.6: Mean values of Perceived Mobility by cases 
 
 
To further examine the possible locations for m-learning, students were asked about 
the typical places for using their laptops for study purposes.  The most frequent 
responses were at home (75.8%), at university (46.7%), in the library (29.1%), at work 
(15.2%) and on public transport (10.3%) (Table 5.37).   
 
Table 5.37: Typical places or situations for m-learning 
Typical places  Frequency 
(N=165) 
% 
Home  125  75.8 
University  77  46.7 
Library  48  29.1 
Work  25  15.2 
Public Transport  17  10.3 
Cafe or Tavern  14  8.5 
Anywhere  13  7.9 
Outdoors  13  7.9 
At friends or relatives  5  3.0 
In car  3  1.8 
On holidays  3  1.8 
In waiting areas  3  1.8 
Other travel  2  1.2 
On practicum  1  0.6 
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Some students responded with anywhere (7.9%); however, for some, this is limited to 
locations with network access, for others this appeared to be more generalised and 
not dependent on whether network access was possible or not.  The two viewpoints 
are seen in the comments below: 
Anywhere there is a wireless access or LAN based access to Internet. 
(IT, NP, F, 124) 
Anywhere in the house, at friends place, take it with me anywhere i go 
that it might be useful, on a holiday etc.  (IT, NP, F, 169) 
 
Four students also indicated that wireless infrastructure was still inadequate to 
sufficiently support mobile learning, and indicated that full wireless coverage of 
campuses is desired or expected, for example: 
there are places on campus where wireless is still not available.  
(IT, NP, F, 114) 
 
Participants were also asked to specify their favourite places for m-learning and the 
most frequent responses were at home (47.6%), in the library (43.9%), in cafes or 
taverns (20.1%) and outdoors (14.0%) as shown in Table 5.38. 
 
 
Table 5.38: Favourite places or situations for m-learning  
Favourite places  Frequency 
(N=164) 
% 
Home  78  47.6 
Library  72  43.9 
Cafe or tavern  33  20.1 
Outdoors  23  14.0 
University  12  7.3 
Work  4  2.4 
Anywhere  3  1.8 
At friends or relatives  3  1.8 
Public transport  3  1.8 
Car  1  0.6 
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Furthermore, students were asked a more general question on whether they believed 
that access to mobile technologies enhances their learning, and the vast majority of 
students believed that this was the case (94.5%).  Students who commented on this 
item provided both positive and negative viewpoints about mobile learning.  
Consistent with the responses to previous questions, positive aspects of mobile 
learning as seen by students were: the ability to work anywhere, the belief that mobile 
learning supports individual learning approaches, and that mobile learning facilitates 
skill building in information literacy.  However, two students expressed strong negative 
perceptions of the use of mobile technologies in the study environment with laptops 
and mobile phones seen as a distraction: 
Yes and No what is wrong with a pen and paper? i dont use a laptop in 
class or a pen and paper because i have all the information at home on 
the Internet, on lecture slides and other sources. Laptops are a 
distraction it is very hard to consentrate on a assignment or research in 
a public place.  (IT, NP, M, 146) 
I find a lot of the mobile tech to be a distraction. Phones always going 
off, playing games / surfing the net in class etc. It's a lot harder to 
study when you have people trying to contact you or there are people 
talking on phones nearby.  (IT, NP, M, 135) 
 
 
 
 
5.10 Generational Differences 
Age related differences in students’ use of technologies and online tools are often 
highlighted by the Net Generation debate and therefore the data were explored for 
age related differences in Online Social Engagement and M-learning Task Engagement.  
When the mean values for Online Social Engagement were explored by age groups, the 
results were found to be comparable for all age groups except for the over 40 group, 
who reported much lower levels (Table 5.39).   
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There were only minor differences in mean values for students in the <20 to 39 age 
groups who indicated that they communicated frequently for both learning and social 
purposes.  However, the more mature age students 40+ (4.3%) appeared to place less 
importance on communicating and participating in online communities.   
 
Table 5.39: Mean values for Online Social Engagement by age group 
Age Group  Mean  Std. Deviation  N 
< 20  3.70  .64  52 
20-24  3.76  .61  65 
25-29  3.62  .70  19 
30-34  3.55  .73  11 
35-39  3.71  .78  10 
>=40  2.90  1.04  7 
All  3.65  .70  164 
 
 
In contrast with the results for Online Social Engagement, mean values were 
comparable for M-learning Task Engagement for all age groups, with students in the 
older age groups (35 to 39 and greater than 40) reporting slightly higher levels of 
M-learning Task Engagement (Table 5.40). 
 
Table 5.40: Mean values for M-learning Task Engagement by age group 
Age Group  Mean  Std. Deviation  N 
< 20  4.08  .54  52 
20-24  4.07  .75  65 
25-29  4.17  .60  19 
30-34  4.07  .34  11 
35-39  4.21  .54  10 
>=40  4.29  .57  7 
All  4.11  .62  164 
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In response to the item about generational differences (Section 4.4.2.7), 90% of the 
participants believed that they learn differently to the way their parents or friends 
belonging to older generations learn, 6% provided a neutral response, and 4% 
disagreed.  Students were also asked to comment on their preferred ways of learning, 
and their responses highlight that students viewed the use of educational technologies 
and the Internet as providing a definite advantage in access to information, and 
immediacy of access and communication, in comparison with traditional forms of 
learning that their parents experienced: 
Now days we learn by using online communication, and the resources 
are up to date wheres older generations are base on books. As well as 
news now we can watch news online and read on line so we can see 
lots of point of view from different country and judge it from our 
oppnion.  (IT, NP, M, 171) 
Google Generation, will use the popular search engine to search for 
any unfamiliar terms or subjects. Also the willingness to explore new 
software and technologies without any fear of "Something going 
wrong".  (IT, P, M, 97) 
If I run into a term or concept I don't understand, I can immediately 
access online resources and read up on it. A generation ago you would 
have had to drive to a library and search through books to find the 
answer.  (IT, NP, M, 151) 
 
 
However, others acknowledged the advantages of face to face communication and 
personal interactions: 
I prefer face to face contact in lectures. Technology just makes learning 
in this environment more efficient. Technology as a learning 
mechanism on its own cannot compare with actual attendance at 
lectures because you learn so much more when you actually attend 
and participate in class.  (non-IT, NP, F, 197) 
i prefer learning in an environment where i am able to communicate 
with others and discuss opinions so that i am able to see the point of 
view from others perspectives.  (non-IT, P, M, 36) 
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Several students also indicated that they would like lecturers to be innovative, and 
possibly to move away from traditional approaches, as shown by the quotes below.   
I want my learning to be outside of the box, not merely the same as 
what used to be just because it's the way it's always been done. I want 
my lecturers/facilitators to dare to do things differently, because the 
world always changes and we must change alongside, or even ahead 
of.  (non-IT, NP, F, 191) 
 
These examples illustrate that although many students appreciate the immediacy and 
convenience offered by mobile technologies, traditional resources, communication 
and face to face contact are still highly valued.  It is also evident that students are 
aware of the fact that their acceptance of using technologies to access information and 
resources, and the use of social networking for learning purposes may not extend to 
their parents, older friends, and some lecturers.   
 
 
5.11 The Impact of Laptops on Student Life 
Participants were also asked to provide a brief comment on whether they believed 
that laptops had an impact on their life as a student.  Content analysis of the responses 
resulted in themes that represented positive perceptions (136 responses) and negative 
perceptions (4 responses), and also identified a group of students who believed that 
laptops had no impact on their student life (7 responses).   As shown in Table 5.41, and 
consistent with the responses to other questions, the most frequently quoted impact 
of laptops on student life was ‘Supports mobility in location of learning’.   
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Table 5.41: Impact of laptops on student life  
Impact  Frequency 
(N=125) 
% 
Positive Impact      
Supports mobility in location of learning  41  32.8 
Access to information or resources  18  14.4 
Increases efficiency and convenience  18  14.4 
Facilitates working on assignments  16  12.8 
Assists with research  13  10.4 
Facilitates communication  13  10.4 
Supports being more organised  9  7.2 
Supports flexibility and freedom  8  6.4 
Access to library  7  5.6 
Reduces stress life easier  6  4.8 
Access to the Internet  5  4.0 
Provides multiple benefits  5  4.0 
Access to uni work  4  3.2 
Do not have to share computer  4  3.2 
Helps avoid distractions  4  3.2 
Builds computer skills  3  2.4 
Assists with learning  2  1.6 
Contributes to better grades  2  1.6 
Supports social activities  2  1.6 
Improves sense of security and success  1  0.8 
Saves on paperwork  1  0.8 
      
Negative Impact      
Laptops are a distraction  3  2.4 
Constant online presence expected  1  0.8 
     
No impact   7  5.6 
 
 
The second most frequent themes were that the laptops facilitated ‘Access to 
information or resources’, and ‘Increased efficiency and convenience’.  These themes 
are related closely to the key motivators for using laptops identified in Section 5.8, 
namely ‘Mobility’, ‘Study anytime’ and ‘Access to resources’.   
 
An obvious thread emerged throughout the student comments that showed that 
laptops had a positive impact by supporting mobile learning.  For example: Chapter 5    219 
having a laptop as a student impacts on me positevly as it means that i 
can do my work anywhere, from uni, to home, to a library, to a park, to 
a cafe or to a friends house. Laptops are very convenient and i feel are 
a great impact that helps myself as a student greatly.   
(non-IT, P, F, 36) 
being a student, need my laptop everyday to check emails, get lectures 
notes etc. having a laptop means i can sit in my room and do it in 
piece, so i can get away from the noise of the household, where as the 
main computer is where there are a lot of distractions in the main 
area. i would die without a laptop!  (non-IT, P, F, 39) 
Gives me freedom to study nearly anywhere, and provides me with my 
own time to study and do assignments, rather than have to organise it 
around the family PC.  (IT, P, F, 85) 
 
Laptops were also credited with impacting positively by integrating learning into 
everyday life, saving time and allowing study to fit in with family responsibilities, as 
shown by the following quotes related to the ‘Efficiency and convenience’ theme: 
I believe that i would not have as much free time as i currently do 
(which isn’t much anyway). Becuase i can fit 40min of assignemnt work 
each way, thats an hour and 20 min that i would be wasting. I do 4 
trips a week bringing it to 5 hours and 20 min a week and bringing that 
to a full semster it would be 64hours per semester that i would have to 
do at home. It all adds up.  (IT, P, M, 154) 
Means I can be at home with kids and still listen to lectures through 
i-lecture.  (IT, NP, F, 184) 
 
Over 10% of responses indicated that laptops had a positive impact in supporting work 
on assignments, assisting with research, and in facilitating communication as 
illustrated by the following quotes:   
I do all my assignments and research on my laptop and store many 
folders and programs i need , such as EndNote to complete 
assignments.  (non-IT, P, M, 59) 
It means that I have access to the Internet which I need for research as 
well as contact with other students, lecturers and tutorers, which is a 
very positive impact. I find it much easier to have Internet access when 
I need it which I now have because I have a laptop. It also means that I 
don't have to share a computer with the rest of my family which 
consists of another 4 sisters who I would have to share it with and so I 
have more time on the computer to do work.  (non-IT, P, F, 18) 
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Students also commented on the ability of a laptop to assist in being organised, 
promoting a sense of security and success, or saving on paper work, as shown by the 
following comments: 
It enables me to move around, complete assignments anywhere and 
most importantly help me get organised, having somewhere to store 
all my university work rather than having millions of files.   
(non-IT, P, F, 3) 
It provides a strong sense of security and success for me in my work. I 
use it as a way of communication and organisation for my uni life.  
(non-IT, P, F, 30) 
 
A negative theme relating to the impact of laptops on learners was linked to mobile 
technologies providing a distraction from learning, for example: 
Well, it is a double edge sword really. It gives me the freedom to study 
and work, but also serves as a big distraction with MSN, games and the 
Internet. Laptops are great tools, as long as you are disciplined enough 
to not get distracted.  (IT, P, F, 104) 
 
Gives me access to more information and resources but also provides a 
large distraction.  (IT, NP, M, 188) 
 
From the above responses it can be concluded that students found that using laptops 
in their studies had a range of positive facets; however, there were some negatives 
mainly linked to being distracted from learning by the opportunities to engage in non-
study related activities. 
 
 
 
5.12 Satisfaction with Learning Outcomes 
Students were also asked whether they were satisfied with their learning outcomes in 
their course.  A summary of responses to the item showed that almost two thirds of 
the participants were satisfied with their learning outcomes (59.2%), a third provided a 
neutral response (29.6%), while only 10% were dissatisfied with their outcomes. Chapter 5    221 
5.13 Learning Activities for M-learning  
Participants were asked to identify the types of m-learning activities that they believed 
would help them learn.  This short-answer question was content analysed using NVivo 
and resulted in the identification of the themes shown in Table 5.42.   
 
‘Researching’, ‘Writing and journaling activities’, and ‘Problem solving’ were the major 
themes that emerged from this question.  Of these, ‘Researching’ was the most 
frequently mentioned theme and students indicated that they valued the ability to 
access a wide variety of online resources and databases using their laptops.  A few 
students indicated that having learning activities that could be done at any time were 
the most suitable for m-learning. 
 
Table 5.42: Laptop learning activities that could help learning 
Laptop learning activities  Frequency 
(N=120) 
% 
Researching  75  62.5 
Writing and journaling activities  35  29.2 
Problem solving activities  14  11.7 
Activities that can be done anywhere anytime  7  5.8 
All learning activities  7  5.8 
Communication  6  5.0 
Quizzes  6  5.0 
Group work  4  3.3 
Note taking  4  3.3 
Accessing information  3  2.5 
Assignments  3  2.5 
Presentations  3  2.5 
Podcasts  3  2.5 
Blackboard  2  1.7 
Collaborative activities  2  1.7 
Building computer skills  1  0.8 
Exam preparation  1  0.8 
Learning about new technologies  1  0.8 
Outdoor activities  1  0.8 
Printing  1  0.8 
Programming or coding  1  0.8 
Visual representation of concepts  1  0.8 
Workshops  1  0.8 
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The following are some of the comments made by students about m-learning activities 
that they had undertaken in their courses, and which they believed helped them learn, 
including researching, note-taking, writing, accessing information and groupwork. 
Researching for assignments and recording notes for study purposes. 
(IT, NP, F, 107) 
Being able to research on the internet without needing to wait in line 
for a computer at uni or at the library.  (non-IT, P, F, 69) 
Researching, use of uni systems such as blackboard to further our 
knowledge and skills on the net.  (non-IT, P, F, 60) 
Group work, we can all sit in aroma cafe and discuss our work with a 
coffee so its more relaxed and productive.  (non-IT, P, F, 26) 
 
Students also showed a preference for the activities that include new technologies, but 
especially podcasts:   
I wish they would make use of podcasts etc for students to visit later to 
rehash concepts not fully understood in lectures.  (non-IT, P, F, 41) 
Podcasts - they provide me with the freedom to listen to lectures when 
and where I so desire.  (non-IT, NP, F, 195) 
listening to lectures on podcast, because we didn't have to come into 
uni for the lecture, but only listen to it. I liked it because i could pause 
and rewind it to get the most out of it, ensuring i don't miss any detail. 
i felt in control of my learning experience.  (non-IT, P, F, 30) 
 
Students were keen on learning about new technologies and building computer skills.  One 
student also commented on the need for lecturers to accept laptops in the classroom:  
I think that if all teachers embraced laptops it would be a lot easier to 
write notes in lectures. I believe that all tutorials should be hands on 
work.  (non-IT, P, F, 67) 
 
 
 
5.14 Preference for Authenticity in Learning 
Analysis of the data on Authenticity showed that, on average, students had a high 
preference for Authenticity in learning tasks and activities with an overall mean of 4.40 
(Table 5.29).  When Authenticity preferences were explored by cases (Table 5.43), the Chapter 5    223 
highest preference for Authenticity was reported by LAW352 students, which could be 
explained by the case-based nature of the law course.   
 
Table 5.43: Students’ preferences for Authenticity 
Case  Mean  Standard 
Deviation 
Minimum  Maximum 
EDF1103  4.37  .56  3.00  5.00 
HIT151  4.33  .64  3.33  5.00 
HIT381  4.27  .28  4.00  4.67 
ICT105  4.43  .46  3.00  5.00 
ICT108  4.35  .52  3.00  5.00 
ICT231  4.46  .47  3.33  5.00 
LAW352  4.54  .50  4.00  5.00 
 
However, the differences between cases were minimal, and therefore it can be 
assumed that most students favoured authentic learning activities. 
 
 
 
5.15 The Lecturers’ Role 
When students were asked to select the terms that describe their perceptions of their 
lecturers’ role, overall, students described the lecturers’ function as primarily involving 
lecturing (91.5%), but they also highlighted providing expertise (68.3%), guiding 
(67.1%), and encouraging (62.8%) as key aspects of the lecturers’ role (Table 5.44). 
 
Table 5.44: Role of lecturer as perceived by students 
Role  % 
Lectures   91.5 
Provides expertise  68.3 
Guides   67.1 
Encourages    62.8 
Facilitates    50.0 
Directs   48.8 
Inspires   40.2 
Mentors    35.4 
Coaches    32.9 
Other    3.7 Chapter 5    224 
 
Students’ perceptions of the roles of lecturers were also compared by m-learning 
program participation.  As shown in Table 5.45, the results highlighted that a larger 
percentage of students participating in the m-learning programs (ECU and CDU) 
believed that their lecturers’ roles included guiding, coaching, providing expertise, 
facilitating, directing, encouraging, inspiring, and mentoring than students who were 
not participating in an m-learning program.  The only category in which this differed 
was in lecturing. The category lecturing was selected by a greater percentage of 
students who were not in a laptop program, which may be due to the more traditional 
structure of the units with more emphasis on formal lectures.  
 
Table 5.45: Role of lecturer as perceived by students by m-learning program 
Role of the Lecturer  No m-learning 
program 
N = 89  M-learning 
program 
N=76 
Lectures  95.5%  85  86.7%  65 
Guides  58.4%  52  77.3%  58 
Coaches  22.5%  20  45.3%  34 
Provides expertise  61.8%  55  76.0%  57 
Facilitates  34.8%  31  68.0%  51 
Directs  41.6%  37  57.3%  43 
Encourages  48.3%  43  80.0%  60 
Inspires  27.0%  24  56.0%  42 
Mentors  19.1%  17  54.7%  41 
Other  3.4%  3  4.0%  3 
 
 
5.16 Communication and Learning 
Students participating in the study were also asked whether they believed that 
communicating with others enhances their learning.  In response to this question, 
almost all of the participants (94.5%) indicated that they believed that communicating Chapter 5    225 
with others enhanced their learning, 4.9% provided a neutral response and less than 
1% disagreed. 
 
When students were asked to report on their perceptions of the learners’ roles in an 
online environment, students viewed their role as mainly that of an information 
receiver (89.7%), information sender (76.4%), and as a supporter (51.7%). Almost half 
of the students perceived their role in an online community to have a collaborator 
(43.1%) and advisory component (43.7%) (Table 5.46). 
 
Table 5.46: Role of the learner in an online environment as perceived by students 
Role  % 
Advisor  43.7 
Collaborator  43.1 
Guide  32.8 
Information receiver  89.7 
Information sender  76.4 
Mediator  19.5 
Mentor  20.7 
Negotiator  27.0 
Other    2.9 
Supporter  51.7 
 
 
 
5.17 Journaling and Blogging about Learning 
Students were asked whether they utilised their laptop to capture reflections on their 
learning through journaling, blogs and other tools.  Over a third of the participants 
(42.4%) used their laptops to capture reflections on their learning, a quarter 
responded neutrally, and a third indicated that they did not participate in such 
activities. 
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5.18 Summary 
This chapter described the case and participant response rates, and a description of 
the student participants, their demographics, and laptop and technology use.  It 
included results of the validation of the student survey, discussed the validity and 
reliability of the survey scales, and presented the results of the quantitative and 
qualitative analyses of the research data.   
 
The chapter then documents the findings relating to the factors influencing students’ 
engagement in m-learning.  Namely, that the factor Goal Orientation influenced both 
Online Social Engagement and M-learning Task Engagement.  Online Social 
Engagement was also influenced also by the factors Technology Focus, and Age, 
whereas M-learning Task Engagement was influenced by only one additional factor, 
Perceived Mobility.  
 
The chapter also provided an analysis of students’ motivators for m-learning and a 
summary of students’ perceptions about m-learning.  The main motivators for using 
laptops for m-learning identified in the quantitative data were:  access to information 
on the Web, access to learning resources, and communication with friends.  The major 
motivator themes that emerged from the qualitative analysis of data were: mobility, 
study anytime, and access to learning resources.   
 
Further results included students’ perceptions of: the mobility and locations for 
m-learning; generational differences; the impact of laptops on student life; satisfaction 
with learning outcomes; learning activities for m-learning; preference for authenticity Chapter 5    227 
in learning; the lecturer’s role; communication and learning; and journaling and 
blogging about learning.  
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  CHAPTER 6 
RESULTS OF LECTURER SURVEY 
6.1  Introduction 
This chapter describes the results of the survey of the lecturers who participated in the 
study.  The lecturer survey was critical for investigating the impact of the role of the 
lecturer on students’ engagement in m-learning.    
 
The chapter includes sections on: the background of the lecturers; their perceptions of 
the m-learning context including the extent of laptop use in the classroom, and their 
students’ self-direction; and the physical context and technologies of their teaching.  It 
also includes their participation in communities and communication; learning design 
and teaching approaches; and the perceived benefits and disadvantages of m-learning.  
Results relating to age and generational differences, and lecturers’ perceptions of 
m-learning, are also presented. 
 
6.2  Lecturers 
6.2.1  Lecturer Demographics and Technology Background 
The lecturers participating in this study were from three universities, Charles Darwin 
University (CDU), Edith Cowan University (ECU) and Murdoch University (MU), as 
detailed in Chapter 3.  In Case Study 1 (EDF1103) at ECU, and Case Studies 4 to 7 
(ICT105, ICT108, ICT231 and LAW352) at MU, each class had a different lecturer, 
whereas Case Studies 2 and 3 (HIT151 and HIT381) at CDU were taught by the same 
lecturer.  Each lecturer was asked to complete one survey only.  Thus there were six Chapter 6    230 
lecturers participating in the study, and six surveys were completed.  The questions 
referred to in this chapter are documented in Chapter 4, Sections 4.6 and 4.7. 
 
The lecturers participating in this study ranged in age from 28 to 67, and all were full-
time employees at their universities.  Five were female, and one was male.  In answer 
to a question asking them to self-rate their level of expertise in using computers, three 
rated their level of expertise as ‘experienced’, two as ‘very experienced’, and one as 
‘inexperienced’.  The five lecturers who believed that they were experienced in using 
computers also reported that they enjoyed experimenting with technologies.  Four of 
the lecturers agreed that using mobile technologies is an integral part of their lifestyle.   
 
When asked about their use of laptops for teaching, the majority (5 responses) of 
lecturers reported that they used MS Windows-based laptops; however, one lecturer 
used a Macintosh laptop, whilst her students (EDF1103) had computers provided by a 
laptop program using IBM ThinkPads™ with MS Windows®.  The lecturer who taught 
students in the units that used tablet computers (HIT151 and HIT381) had a tablet 
computer similar to the students’ tablet computers (HP tablets with MS Windows®).  
Except for one lecturer, all used their laptops for teaching in class.  The lecturer who 
did not use a laptop for teaching in class had self-rated as inexperienced with using 
laptops, and responded that he did not enjoy experimenting with technologies.   
 
All respondents used basic mobile phones and digital cameras, and half of them also 
utilised iPods and other types of MP3 players.  At the time of the study, none of the 
respondents used smart phones.  It was interesting to note that the lecturer who rated 
himself as inexperienced in using computers, reported that he used a laptop, mobile Chapter 6    231 
phone, digital camera and iPod, and regularly used discussion forums and email.  This 
highlighted that the use of such technologies and tools has become quite 
mainstreamed and is not associated with high levels of computing experience. 
 
6.2.2  The Role of the Lecturer 
In constructivist and student-centred learning environments, the emphasis shifts from 
the teacher to the learner, and this requires a change in the role of the lecturer from 
the traditional teacher-oriented transmission of knowledge to passive learners, to 
more learner-oriented approaches (Brandes & Ginnis, 1993; Duffy & Cunningham, 
1996; Huang, 2002).  Hence, it is likely that the characteristics of a lecturer’s role in a 
learning situation could be indicative of whether the teaching approach is mostly 
traditional or inclined towards more student-centred approaches.  
 
To identify the characteristics that participants would attribute to their role as a 
lecturer, they were asked to select from a list of options (lectures, guides, coaches, 
provides expertise, facilitates, directs, and encourages) those that best described their 
role.  This item paralleled the question asked of students about their perceptions of 
their lecturer’s role, as documented in Section 5.13.  
 
A summary of the responses (Table 6.1) revealed that all lecturers selected the terms 
encouraging and facilitating as aspects of their role, and most also chose lecturing, 
guiding, providing expertise and inspiring.  Four of the lecturers identified that 
mentoring was part of their role, whereas the characteristics that were less commonly 
mentioned were coaching and directing. 
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Table 6.1: Role of lecturer as perceived by lecturers 
Role  Number (N=6) 
Encourages    6 
Facilitates    6 
Guides   5 
Inspires   5 
Lectures   5 
Provides expertise  5 
Mentors    4 
Coaches    3 
Directs   3 
Other    0 
 
 
Although most of the lecturers had a lecture component in their courses, and 
therefore the range of responses showed lecturing as an aspect of their role, further 
responses to this question (e.g. encourages, facilitiates, guides, etc.) can also be 
interpreted as favouring constructivist and learner-centred teaching approaches as 
described in the literature (Brandes & Ginnis, 1993; Duffy & Cunningham, 1996; Huang, 
2002); that is, the lecturer is seen more as a facilitator and a guide rather than 
someone who simply delivers content or directs the learners.   
 
Student responses to a similar question, the results of which were presented in Table 
5.42, revealed that students perceived that their lecturers’ function primarily involved 
lecturing (91.5%), but they also highlighted providing expertise (68.3%), guiding 
(67.1%), and encouraging (62.8%) as key aspects of the lecturers’ role. 
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6.3  M-learning Context 
6.3.1  Laptop Use in the Classroom 
According to lecturers’ responses, the CDU units HIT151 and HIT381 were the only 
cases in which m-learning activities were designed to specifically require students to 
use laptop or tablet computers in class.  In the remaining cases, students had the 
freedom to choose whether they would or would not use their laptop in class, but also 
were able to use their laptops out of class, whereas the CDU students had to transfer 
media to their personal laptops or desktop computers via USB drives or other backup 
media to continue working on assigned project work beyond the classroom.   
 
Based on lecturers’ feedback, the estimated in-class usage of laptops by students in 
most cases was 50% of students or less, and 100% usage was only in the CDU units 
where the tablet program required compulsory in-class use of tablet computers (Table 
6.2).  Surprisingly, the second highest estimated use of laptops (50%) related to 
LAW352 in which the use of laptops was not prescribed, there was no laptop program 
in effect, and the lecturer did not use a laptop for teaching purposes.  However, this 
was a group of students in which 100% of participants both owned their own laptops 
and believed that access to technologies enhanced their learning.   
 
Table 6.2: Students use of laptops in class 
Case No  Unit  Estimated % of 
in-class laptop use  
Approximate 
number of 
students 
1  EDF1103  <10%  20 
2  HIT151  100%  55 
3  HIT381  100%  27 
4  ICT105  10%  25 
5  ICT108  25%  27 
6  ICT231  25%  28 
7  LAW352  50%  98 Chapter 6    234 
 
The lecturer estimated that 50% of the his students used their laptops in class, whilst 
the student survey responses showed that 60% of the LAW352 participants always 
used their laptops in class and the option ‘sometimes’ was selected by the remaining 
40% of the students.  In their comments, LAW352 participants expressed a preference 
for researching and note taking in class using their laptops, and their lecturer stated 
that “The students get touchy if you speak too quickly, ie faster than they can type”.  
 
In contrast, the lecturer’s estimation of in-class use of laptops was less than 10% in the 
EDF1103 class; a case where students were participating in a laptop program but with 
non-compulsory in-class use of laptops.  The actual in-class laptop usage, based on 
student responses, was 5% always and 25% sometimes.  EDF1103 students 
commented that many of their classes were timetabled into computer laboratories 
and therefore they did not feel the need to bring their laptops on campus on a daily 
basis. 
 
6.3.2  Perceived Levels of Self-direction in Students’ Learning 
Students’ self-direction in their learning is a capability associated with effective 
participation in student-centred learning environments (Attard et al., 2010; McCombs 
& Vakili, 2005).  In this study, lecturers were asked to indicate whether they believed 
that their students were able to drive their own learning experiences, if they had the 
capabilities and were given some guidance from the lecturer.  In response to this 
question, most of the lecturers agreed that their students did have the required 
capabilities to drive their own learning experiences, provided they were given some 
guidance (Table 6.3).   Chapter 6    235 
 
Table 6.3: Students’ ability to drive their learning experiences 
Cases 
N=6 
Strongly 
Disagree 
Disagree  Neutral  Agree  Strongly 
Agree 
EDF1103  0  0  0  1  0 
HIT151/381  0  1  0  0  0 
ICT105  0  0  0  0  1 
ICT108  0  0  0  0  1 
ICT231  0  0  0  1  0 
LAW352  0  0  0  0  1 
Total  0  1  0  2  3 
 
One of the lecturers offered further insights into why there may be individual 
differences in the ability of students to direct their learning: 
I’d modify this to some students.............other weaker students with 
little knowledge of the subject area are happier with very regimented 
learning. There is also a cultural issue here related to the teaching style 
they have experienced in previous studies. (ICT105) 
 
 
The lecturer (HIT151/381) who disagreed about the students’ abilities, noted that not 
all of her students were ready to independently direct their own learning, and that 
there appeared to be some differences between the mature age and the younger 
students, as shown by the following quote: 
Mature age students generally can – I am finding more and more net 
gen do not have the same initiative or ‘learning to learn’ skills. 
(HIT151/381) 
 
 
The results for this question highlighted that there may be a wide range of individual 
differences in students’ readiness or ability to become self-directed in their learning, 
which could impact on the success of a student-centred learning environment.  
Attard et al. (2010) suggest that lecturers encourage self-direction in student learning 
by providing clear conceptual frameworks for students to guide them and assist in 
meeting the goals of the learning activities, and thus developing their cognitive and Chapter 6    236 
regulative learning abilities so they can, in due course, become more independent 
learners. 
 
 
 
6.4  Physical Context and Technologies  
The physical context and technologies used have a significant role in m-learning, which 
is highlighted by the inclusion of a physical context component in all three m-learning 
models discussed in Section 2.5 (TMML, FRAME and PLM).   Therefore, a series of 
questions about the impact of IT infrastructure and support at each of the universities, 
including wireless networking, were included in the lecturer survey.  The results are 
summarised in the following sections. 
 
6.4.1  Wireless Network and Infrastructure 
The responses to the question about the level of wireless access provided by their 
university (e.g. campus-wide, some locations on campus, none, unsure) showed that, 
at the time of the study, wireless coverage at most universities (4 responses) was 
limited to only some locations on campus.  Only one university (ECU) had campus-wide 
coverage, and one respondent (MU) was unsure of the level of wireless coverage 
provided at his institution. 
 
Lecturers were also asked whether the wireless network infrastructure was adequate 
for their students’ learning requirements (Table 6.4) and their own requirements 
(Table 6.5).  Half of the lecturers (HIT151/381, ICT105 and ICT108) indicated that the 
wireless network at their university was insufficient to meet their students’ needs, 
whilst half thought that the network facilities were satisfactory (EDF1103, ICT231 and Chapter 6    237 
LAW352).  There were differing responses from the cases at MU, with two lecturers at 
MU agreeing that the network was sufficient for their students’ needs, whilst two 
disagreed. 
 
Table 6.4: University wireless infrastructure meets students’ needs 
Cases 
N=6 
Strongly 
Disagree 
Disagree  Neutral  Agree  Strongly 
Agree 
EDF1103  0  0  0  1  0 
HIT151/381  0  1  0  0  0 
ICT105  0  1  0  0  0 
ICT108  0  1  0  0  0 
ICT231  0  0  0  1  0 
LAW352  0  0  0  1  0 
Total  0  3  0  3  0 
 
 
With regards to commenting on whether the wireless network facilities at their 
university were adequate for their own needs (Table 6.5), most lecturers (5 responses) 
agreed that the wireless infrastructure did meet their requirements.   Generally, 
lecturers had access to a local area network (LAN) in their offices and could also 
connect via the LAN in the classrooms.  An exception was the lecturer from CDU, who 
would have preferred to have had wider on-campus access to wireless networking as, 
at the time of the study, the wireless network at CDU was limited to selected 
classrooms only.  
Table 6.5: University wireless infrastructure meets lecturers’ needs 
 
 
Cases 
N=6 
Strongly 
Disagree 
Disagree  Neutral  Agree  Strongly 
Agree 
EDF1103  0  0  0  1  0 
HIT151/381  0  1  0  0  0 
ICT105  0  0  0  1  0 
ICT108  0  0  0  1  0 
ICT231  0  0  0  1  0 
LAW352  0  0  0  1  0 
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When asked whether they believed that access to wireless networks enhanced student 
learning, half of the lecturers (EDF1103, ICT105 and ICT108) agreed, one lecturer 
(LAW352) disagreed, and two lecturers (HIT151/381 and ICT231) were undecided.   
 
6.4.2  Assistance with Wireless Networking 
When asked whether they required assistance with using the wireless network, half of 
the lecturers said that they would have preferred to have had some additional help or 
instruction (Table 6.6). 
 
Table 6.6: Wireless network instruction requirements 
Cases 
N=6 
Strongly 
Disagree 
Disagree  Neutral  Agree  Strongly 
Agree 
EDF1103  0  0  1  0  0 
HIT151/381  0  0  1  0  0 
ICT105  0  1  0  0  0 
ICT108  0  0  0  1  0 
ICT231  0  0  0  1  0 
LAW352  0  0  0  0  1 
Total  0  1  2  2  1 
 
 
It was not surprising that the lecturer with the least computing experience (LAW352) 
said he would like more instruction; however, two very experienced IT lecturers were 
also interested in support in this area.  This highlights a possible need for institutions 
to provide more guidance for teaching staff on how to utilise their wireless 
infrastructure and for this support to be provided to all areas, including discipline areas 
such as IT. 
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6.5  Participation in Communities and Communication  
Students’ communication, interaction, and participation in an m-learning context can 
have a positive effect on their learning, as is suggested by the literature (e.g. Cobcroft 
et al., 2006; Stephens, 2005).  Consequently, a series of questions focussing on the 
lecturers’ perceptions of their students’ participation in m-learning through activities 
involving learning communities and online communication were included in the 
survey.  To be able to compare and contrast lecturer and student perceptions, similar 
questions were also included in the student survey.  The following sections describe 
the results of the lecturer responses, and these are discussed further in Section 7.3.2.3.  
 
6.5.1  Mode of Communication 
Lecturers were asked whether they communicated with their students through email 
and all lecturers reported ‘yes’.   Lecturers were also asked whether they used the mail 
facility within their LMS, and to select other LMS tools that were being used for 
communication with their students (Table 6.7).  Half of the lecturers reported that they 
used the mail facility.  The LMS discussion forum was a communication tool that was 
used by all lecturers, whilst only one lecturer utilised messaging, chat and blogs 
(ICT108), and none was using Wikis.   
 
Table 6.7: Communication with students through social networking tools in the LMS 
Cases 
N=6 
Mail  Discussion 
Forum 
Messaging  Chat  Wiki  Blogs  Other 
EDF1103  1  1  0  0  0  0  0 
HIT151/381  0  1  0  0  0  0  0 
ICT105  0  1  1  0  0  0  0 
ICT108  1  1  0  1  0  1  0 
ICT231  0  1  0  0  0  0  0 
LAW352  1  1  0  0  0  0  0 
Total  3  6  1  1  0  1  0 
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Although all lecturers reported that they communicated with their students through 
LMS-based discussion forums, only two of the lecturers believed that their students 
developed useful learning communities through online communication via discussion 
forums, chatting or blogging (ICT108 and LAW352), two of the lecturers (EDF1103 and 
ICT105) disagreed, and the remaining two (HIT151/381 and ICT231) were undecided 
(Table 6.8). 
 
Table 6.8: Development of learning communities through online communication 
 
 
 
6.5.2  Perceptions of Students’ Roles  
Lecturers were asked to report on their perceptions of what their students’ roles were 
when interacting in an online environment.  They were provided with a choice of 
multiple-selection options (Information receiver, Information sender, Negotiator, 
Collaborator, Advisor, Mediator, Mentor, Supporter, Guide or Other).  Results of this 
question (Table 6.9) showed that all of the lecturers described student roles in online 
interactions as that of receivers and senders of information.  A total of four responses 
were also received for each of the roles of collaborating and supporting, whereas 
mediating, mentoring and guiding were selected by three lecturers.  Only two lecturers 
(ICT108 and LAW352) noted that the students’ role also included being a negotiator or 
advisor.   
Cases 
N=6 
Strongly 
Disagree 
Disagree  Neutral  Agree  Strongly 
Agree 
EDF1103  0  1  0  0  0 
HIT151/381  0  0  1  0  0 
ICT105  0  1  0  0  0 
ICT108  0  0  0  0  1 
ICT231  0  0  1  0  0 
LAW352  0  0  0  1  0 
Total  0  2  2  1  1 Chapter 6    241 
 
Table 6.9: Role of the student in an online environment 
Cases  N=6  EDF1103  HIT151/381  ICT105  ICT108  ICT231  LAW352  Total 
Information receiver  1  1  1  1  1  1  6 
Information sender  1  1  1  1  1  1  6 
Negotiator  0  0  0  1  0  1  2 
Collaborator  1  0  0  1  1  1  4 
Advisor  0  0  0  1  0  1  2 
Mediator  0  0  0  1  1  1  3 
Mentor  0  1  0  1  0  1  3 
Supporter  0  1  0  1  1  1  4 
Guide  0  1  0  1  0  1  3 
Other  0  0  0  0  0  0  0 
 
 
Compared with the lecturers’ responses, students also viewed their role as mainly that 
of an information receiver, information sender, and collaborator.  However, almost 
half of the students (43.7%) perceived that their role in an online community included 
an advisory component, whereas only two lecturers considered students to have the 
role of advisor (Table 5.46).  
 
 
6.6  Learning Design and Teaching Approaches 
As identified in the literature, learning designs and teaching approaches can impact on 
students’ participation in m-learning (e.g. Efaw et al., 2004; Hall & Elliott, 2003; 
Percival & Percival, 2008).  For example, Percival and Percival (2008) suggested that 
students’ involvement in mobile learning would increase if the technologies were fully 
integrated into both the curriculum and lecturers’ teaching practices.  This section 
reports the results relating to the design of learning and teaching activities; specifically, 
engaging and motivating students, encouraging collaborative learning, problem solving Chapter 6    242 
and authentic tasks, online information and resources, and learning activities 
specifically designed to integrate m-learning.   
 
6.6.1  Learning Activities to Engage and Motivate Students 
Lecturers were asked for their feedback on the difficulties they may have experienced 
in designing learning activities to engage and motivate students, and results of this 
question (Table 6.10) showed that half of the lecturers (EDF1103, ICT108 and ICT231) 
agreed that it could be difficult to design a wide range of learning activities that would 
both engage and motivate students.   
 
Table 6.10: Barriers to designing engaging and motivating learning activities 
Cases 
N=6 
Strongly 
Disagree 
Disagree  Neutral  Agree  Strongly 
Agree 
EDF1103  0  0  0  1  0 
HIT151/381  1  0  0  0  0 
ICT105  0  0  1  0  0 
ICT108  0  0  0  1  0 
ICT231  0  0  0  1  0 
LAW352  0  1  0  0  0 
Total  1  1  1  3  0 
 
 
However, two of the lecturers did not anticipate difficulties in designing engaging 
learning activities (HIT151/381, LAW352), and one commented that the most 
important aspect was ‘being creative’ (LAW352).  There was no obvious pattern in the 
responses to this question related to discipline areas or participation in a laptop 
program, so the responses appeared to reflect individual viewpoints of the lecturers 
rather than the nature of their units, the discipline or the presence of a laptop 
program, though there was some agreement on the lack of time for unit design as 
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It’s actually fun to design a wide range of learning activities that 
engage and motivate students in their study - just requires some 
thought and the time for this is not always available (HIT151) 
Students vary in their learning styles and motivation so it is essential to 
have a wide range of activities. However, it involves more thought and 
is time consuming. (ICT108) 
 
6.6.2  Collaborative Learning Activities 
When asked whether they designed learning activities that required their students to 
collaborate, only half of the lecturers (ICT108, EDF1103 and HIT151/381) reported that 
they deliberately designed such learning activities (Table 6.11).   
 
Table 6.11: Design of collaborative online learning activities  
Cases 
N=6 
Strongly 
Disagree 
Disagree  Neutral  Agree  Strongly 
Agree 
EDF1103  0  0  0  1  0 
HIT151/381  0  0  0  1  0 
ICT105  1  0  0  0  0 
ICT108  0  0  0  0  1 
ICT231  1  0  0  0  0 
LAW352  0  0  1  0  0 
Total  2  0  1  2  1 
 
 
This question revealed that, in all cases that were participating in laptop programs 
(EDF1103, HIT151 and HIT381), the lecturers deliberately included collaborative online 
learning activities for their students.  For example, group-based learning activities 
required collaboration, and in others social interaction and collaboration was 
encouraged.  When asked about whether their students enjoyed learning activities in 
which they can collaborate and share ideas with other students, all of the lecturers 
agreed.  One of the lecturers commented: 
Students enjoy this - but there also needs to be some outcome of the 
process otherwise the engagement may be purely social.  (HIT151) 
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A further comment on this question highlighted that learning as a social process is 
acknowledged, thus supporting the notion of social constructivist learning: 
Learning is a social activity so collaboration among students is very 
important. (ICT108) 
 
6.6.3  Activities Including Problem Solving and Authentic Tasks 
When lecturers were asked whether they believed their students learn more when 
participating in learning activities that involve problem solving skills, such as those 
required in real-life situations (authentic tasks), the majority of lecturers (5 responses) 
agreed (Table 6.12).   
 
Table 6.12: Increased student learning through problem solving or authentic activities 
Cases 
N=6 
Strongly 
Disagree 
Disagree  Neutral  Agree  Strongly 
Agree 
EDF1103  0  0  1  0  0 
HIT151/381  0  0  0  0  1 
ICT105  0  0  0  0  1 
ICT108  0  0  0  0  1 
ICT231  0  0  0  0  1 
LAW352  0  0  0  0  1 
Total  1  0  1  0  4 
 
 
6.6.4  Activities Utilising Online Information and Resources 
When the lecturers were asked if they integrated opportunities for their students to 
utilise online information and resources, most lecturers agreed (5 responses) that they 
have previously, or may in the future (Table 6.13).  The only exception was the 
LAW352 lecturer who commented that such activities are ‘of limited use’ due to the 
nature of the course. 
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Table 6.13: Integrating online information and resources in learning activities  
Cases 
N=6 
Strongly 
Disagree 
Disagree  Neutral  Agree  Strongly 
Agree 
EDF1103  0  0  0  0  1 
HIT151_381  0  0  0  0  1 
ICT105  0  0  0  1  0 
ICT108  0  0  0  0  1 
ICT231  0  0  0  1  0 
LAW352  0  0  1  0  0 
Total  0  0  1  2  3 
 
 
6.6.5  Learning Activities Integrating M-learning  
When lecturers were asked whether they designed specific learning activities to take 
advantage of the availability of laptops or tablets in their class, only one lecturer 
responded positively (HIT151/381).   The remaining lecturers reported that they did 
not change their learning designs.  It is important to note that the units for which 
m-learning activities were deliberately designed (HIT151 and HIT381) were part of a 
tablet program and therefore the use of tablets was purposely integrated into the in-
class activities, and after-class use of the laptops was at the discretion of the students.   
 
Consequently, only the HIT151/381 lecturer was able to respond when asked to 
describe the most successful mobile learning activity undertaken.  The lecturer 
stressed that not one specific activity, but rather providing a variety of learning 
activities, appeared to be the most beneficial approach, as shown in the quote below.   
We use them (tablets) all the time and the student evaluations of the 
classroom highlight the fact that being able to integrate different types 
of learning in one session is a great help to understanding the concepts 
at a deeper level.  (HIT151/381) 
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The fine line delineating online activities and m-learning activities is highlighted by the 
case of EDF1103, which included weekly topics with activities that required students to 
independently work online accessing online resources and environments such as 
Mathletics, and participate in online collaborative activities.  These activities could be 
completed in on-campus workshops or elsewhere using their laptops provided through 
the m-learning program.  Many online activities can therefore become m-learning 
activities even if not deliberately designed for m-learning. 
 
When lecturers were asked to note the types of m-learning activities they think would 
help their students learn, they were able to suggest a number of activities, as 
summarised in the themes shown in Table 6.14.   
 
Table 6.14: M-learning activities that would assist student learning  
Themes   Responses 
(N=6) 
Collaborative activities  4 
Researching   4 
Group work   3 
Problem solving  3 
Writing  2 
Reviewing websites  1 
Project work  1 
Interactive resources  1 
Any learning tasks  1 
 
 
Collaborative and research activities were noted by four respondents, and half of the 
lecturers also mentioned group work and problem solving activities.  Collaborative 
activities and activities requiring access to online learning materials were in most cases 
already embedded in the units, as noted in Section 6.6.2 and 6.6.4.  Problem-solving 
activities were also valued by most lecturers (Section 6.6.3). 
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A holistic viewpoint was expressed by the lecturer of EDF1103, who indicated that 
using laptops could provide advantages, regardless of the learning tasks being 
undertaken: 
Any task that can be done on a computer will be made easier with 
laptops / tablets as students can use their time more efficiently and 
collaboration can occur more readily in a range of venues. I think that 
the mobility itself is an advantage, not necessarily for any particular 
tasks.  (EDF1103) 
 
Lecturers were also asked to describe any strategies that they have employed to 
encourage mobile learning, and the majority of the lecturers (5 responses) revealed 
that they had no specific strategies.  One lecturer (ICT231) highlighted that the priority 
was to encourage students to engage in the learning activities using any means 
possible:  
Most of my strategies focus on getting students to do the learning 
activities in any way possible - ie PC or laptop, rather than focussing on 
mobile learning.  (ICT231) 
 
In the case EDF1103, where students were participating in a laptop program, the 
lecturer noted that she encouraged m-learning when introducing the program 
objectives and she promoted m-learning mainly in the orientation activities for the 
unit. Rather than designing activities specifically for m-learning, students were 
encouraged by the lecturer to utilise the laptops in all aspects of their studies.   
 
Furthermore, when lecturers were asked to comment about the possible difficulties in 
integrating laptops into the learning activities, a number of themes emerged (Table 
6.15).  
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Table 6.15: Barriers to the integration of wireless laptops in learning activities 
 
 
 
The theme ‘Laptop availability’ was noted by two lecturers and represented their 
concerns about whether all students had access to laptops.   
As not all student have laptops, can't insist on activities being done in 
this way.  (ICT231) 
 
A similar theme, ‘Accessibility issues’, was also noted by one of the lecturers. The 
lecturer was concerned whether socio-economic equity issues would arise with some 
students not being able to participate if laptops were required for all students.  The 
lecturer outlined the following issues: 
1.   Availability of laptops for ALL students. 
2.   Access to networks.  (ICT108) 
 
Further concerns were noted by two lecturers about the compulsory use of laptops, 
which could take students’ focus away from the aims of the unit and discipline based 
content.  This is represented by the theme ‘Focus on laptops, not content’.  The lack of 
time to ‘do it properly’ was also noted by one of the lecturers (ICT105).   
 
   
Themes   Responses 
(N=6) 
Laptop availability  2 
Accessibility issues  1 
Focus on laptops, not content  2 
Time factors  1 
Wireless network issues  1 Chapter 6    249 
6.6.6  Catering for Individual Differences  
As a number of previous studies have identified that there are individual differences in 
students’ information literacy and computing skills (e.g.Caruso & Kvavik, 2005; Kvavik 
et al., 2004), in this study, lecturers were asked how they catered for individual 
differences in the technology skills and information literacy of their students.  This 
elicited a range of responses.  As illustrated by the following quotes, most lecturers 
had specific strategies that they employed.  For example, one lecturer included specific 
modules or activities to build students’ technology skills: 
The unit incorporates a module on ICT skill development and students 
have to demonstrate a certain level of competence to pass the unit. 
The tasks are completed quickly by those who already have the skills 
and this leaves the tutors free to assist those who are less competent 
in class for two weeks. (EDF1103) 
 
Another lecturer incorporated information literacy skill activities: 
Each unit has a number of information literacy activities that are used 
in the first few weeks of semester that focus on building information 
literacy skills commensurate with the students’ year of study. In first-
year - they look at how to evaluate web sources. In third year, they 
look at the difference between primary sources and popular sources; 
general web information as opposed to specific academic information. 
Similarly - orientations to the tablet classroom focuses on using a 
range of tools that are specifically focused on the tablet functionality.  
(HIT151/381)  
 
An outcomes-based assessment approach was a strategy employed by another 
lecturer: 
I have moved to outcomes for the technology skills. The students are 
provided with a step by step process to learn the relevant skills, but 
also a list of skills to acquire. The less experienced are encouraged to 
follow the step by step guide, while the more experienced can check 
the skill set and only study the areas where they do not have the 
relevant skills.  (ICT105) 
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Other strategies mentioned by the lecturers were being supportive and using 
supportive tutors (ICT231), and also providing extra tutorials on weekends (ICT108).  
Only one lecturer (LAW352) was not concerned about skill building as his unit required 
only basic levels of ICT use. 
 
 
 
6.7  Perceived Benefits and Disadvantages of M-learning  
Two additional areas of interest in this project were students’ and lecturers’ positive 
and negative perceptions of m-learning.  The literature on student and lecturer 
perceptions of m-learning has identified a number of perceived benefits, or value 
adding, of m-learning to student learning (e.g. Cochrane, 2008; Shen & Shen, 2008; 
Stephens, 2005) yet, conversely, the literature has also documented various negative 
perceptions of m-learning (e.g. Barak et al., 2006; Fried, 2008; Kuo, 2004).  Therefore, a 
range of questions on the benefits and disadvantages of m-learning were included in 
the lecturer survey (Section 4.6.5).  A summary of the responses to the eight questions 
is provided in Table 6.16.  The results showed that the majority of the lecturers 
believed that m-learning with a laptop could increase the amount of research students 
do for their studies and assignments, that m-learning offers students flexibility in 
access to learning resources anywhere and anytime, and that students' experience in 
using laptops would be an advantage for them in the workforce.   
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Table 6.16: Perceived benefits and disadvantages of m-learning  
Perceived Benefits  (N=6)  Strongly 
Disagree 
Disagree  Neutral  Agree  Strongly 
Agree 
Increased research  1  0  1  4  0 
Increased feedback  1  1  2  2  0 
Students more organised  0  1  3  1  1 
Increased flexibility  0  0  1  3  2 
Valued for practicum  1  0  3  1  1 
Advantage for workforce  0  0  1  3  2 
Laptops can be a distraction  0  1  0  5  0 
Laptops could be used for 
cheating 
0  0  1  4  1 
 
 
In previous studies, students’ use of laptops in-class had raised a range of concerns, 
which were mostly centred on laptops being a distraction (Fried, 2008; Grace-Martin & 
Gay, 2001; Lohnes & Kinzer, 2007), or being used for cheating in assessment tasks 
(Lohnes & Kinzer, 2007; Smith, 2003).  When considering the potential negative 
aspects of m-learning identified in the literature, the survey results showed that five of 
the six lecturers agreed that these were the two major concerns.     
 
 
 
6.8  Generational Differences 
The generational debate, described in Section 2.3.7, highlighted a range of possible age 
and generational differences in students.  The discussion included contrasting 
opinions, ranging from Prensky’s (2001) unproven theories and descriptions of digital 
natives and digital immigrants, through to the more recent viewpoints on generational 
issues based on research outcomes (e.g. Jones & Ramanau, 2009a; Jones et al., 2010; 
Oliver & Goerke, 2007).  Research findings have indicated that the main generational 
differences seem to relate to the increased ownership and frequency of use of 
technologies by younger students (Helsper & Eynon, 2010; Jones et al., 2010; Kennedy Chapter 6    252 
et al., 2009; Steinbrecher, 2008) but, unlike Prensky’s (2001) predictions, learning 
preferences and approaches have been shown not to vary between generations (Gorra 
et al., 2008; Jones et al., 2010; Kennedy et al., 2009; Selwyn, 2009)  
 
Hence, in this study, lecturers were also asked to comment on their observations with 
regards to generational differences in their students, with the aim of identifying any 
areas of possible impact.  Lecturers were asked whether they had noticed differences 
in the way new generations of students (aged 17-25) approached learning; four 
lecturers agreed, whilst the remaining two provided a neutral response.  Comments on 
the observed differences highlighted that the younger students had more of an 
expectation that they would use technologies and the Internet for their learning:  
Younger students are more adventurous in using technologies. They 
often expect universal access. They are more likely to work towards 
outcome objectives in their own style, rather than following step by 
step instructions, or reading a text in a linear fashion.  (ICT105) 
 
Another concern expressed was that the Internet may be favoured by younger 
students more so than traditional approaches like using the library: 
Younger students rely more on the Internet and rarely visit the library. 
I feel, though, that the easy access to information (of sometimes 
dubious quality) encourages laziness and plagiarism.   (ICT108) 
 
Consistent with other studies, students’ high level of laptop, mobile device ownership 
and Internet access documented in this study, supports the observations that students 
do have access to more technologies, and that there exists an expectation that these 
will be used in their studies.  The lecturers’ perceptions of younger students relying on 
the Internet are reflected in the results for Online Social Engagement.  The findings 
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much lower levels of Online Social Engagement, than that of the younger groups of 
students.  However, the older age groups (35 to 39 and greater than 40) reported 
slightly higher levels of M-learning Task Engagement (Table 5.40), indicating that the 
dimension of engagement may be of note when considering age differences.  Whether 
students’ reliance on new technologies impacts their ability to undertake traditional 
learning tasks or use library services, is an area for further study. 
 
 
 
6.9  M-learning Perspectives 
As discussed in Section 2.4.3, a number of educators have identified that lecturers’ 
acceptance of mobile technologies can contribute to the successful integration of such 
technologies into the learning settings (Anderson et al., 2004; Burns & Polman, 2006; 
Hall & Elliott, 2003).  To build a more comprehensive picture of lecturers’ perspectives 
on m-learning, lecturers were asked to comment on their personal perspectives and 
their individual teaching contexts.   The responses are summarised in the sections 
below. 
 
6.9.1  Institutional Support for M-learning 
When lecturers were asked about whether their university provides support or 
encourages m-learning, four lecturers responded negatively, and one lecturer 
(LAW352) provided a neutral response.  Only one participant indicated that m-learning 
was supported by their university’s policy and resourcing (EDF1103).  Though some 
universities (CDU and ECU) had individual initiatives in m-learning (e.g. HIT units) or 
some strategies to establish campus-wide wireless access to networks (MU), there 
appeared to be no specific m-learning strategies in place.    Chapter 6    254 
 
6.9.2  Opportunities offered by M-learning 
Most of the lecturers (4 responses) responded positively when asked about the 
possible opportunities that m-learning offers.  However, a number of concerns were 
raised.  One of the concerns was that laptops will need to be more universally available 
before they can be integrated effectively into the curriculum (ICT105).  This was 
consistent with the feedback about integrating laptops into learning activities in 
Section 6.6.5.  Two lecturers also expressed concern about the shift of emphasis from 
the curriculum to technologies, for example: 
 
I am more about the substance of the course then the tools used. 
Laptops and computers are tools, nothing more. They are not an end 
in themselves. (LAW352) 
 
I feel that laptops etc are now in the same situation as calculators were 
some years ago. There is a risk that the content and basic skills needed 
by students will be buried beneath the bells and whistles of the 
technology so we need to encourage students to make sensible 
decisions about when and how they should be used.  (EDF1103) 
 
On the more positive side, one of the lecturers saw m-learning tools as potentially 
adding opportunities for experiential learning: 
 
If the infrastructure supports the use of these tools- there are a great 
many opportunities to create experiential learning opportunities. 
(HIT151/381) 
 
The lecturers were then asked about their plans for changes that they may make to 
their unit for the next time it was offered.  The researcher’s expectation for this 
question was that, perhaps with an increased awareness of m-learning through 
participation in this project, lecturers may consider adapting their units to include 
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researcher’s expectation, three lecturers noted that they did not intend to make 
changes to the unit, and another two indicated that changes would be primarily 
content related.  
 
In her feedback, one lecturer suggested that there had been a shift in students’ ICT 
skills requiring an upgrade of the expected technology competencies to include more 
advanced skills: 
Student ICT skills on entry to university are now greater than they 
were three years ago so we will be looking at the competencies we 
require them to demonstrate and adding some new ones (e.g. use of 
spreadsheets, Endnote).  (EDF1103) 
 
Another lecturer identified opportunities mainly in the communication aspects of the 
unit: 
Improve interactivity of lectures. Make discussion list use more 
structured.  (ICT231) 
 
However, there appeared to be no planned improvements aimed specifically at the 
integration of m-learning into the curriculum. 
 
Lecturers were also asked to comment on their overall position towards m-learning, 
including what m-learning means to them, and what role it could play in the course 
they are teaching.  Only one of the lecturers elaborated on what m-learning means to 
them: 
Access to learning materials, information and avenues of 
communication from a range of locations of my choice and to suit my 
lifestyle and needs. Created a level playing field for all students - not 
constrained by level of access to computers on campus or at home. 
Could work when and where they could -important for those with 
family and work commitments as well as unit studies.  (EDF1103) Chapter 6    256 
 
In response to this written response question, the majority of lecturers (5 responses) 
noted that m-learning can ‘Support mobility of learners’ as the main characteristic of 
m-learning, and several lecturers noted that m-learning offered increased benefits in 
the form of ‘Improved access to resources’ and increased ‘Opportunities for 
communication’ (Table 6.17).  These responses were consistent with the findings 
related to the benefits and disadvantages of m-learning in Section 6.7, mainly in the 
increased flexibility in access to resources supported by mobility.    
 
Table 6.17: The role m-learning could play 
Themes   Responses 
(N=6) 
Support mobility of learners  5 
Improved access to learning 
resources 
2 
Opportunities for communication  2 
Facilitate podcasting  1 
Improve equity in access  1 
Allow adaptation of learning to 
lifestyle 
1 
 
 
Individual lecturers mentioned that m-learning could increase opportunities in areas 
such as facilitating podcasting, improving equity in access to learning resources, and 
allowing students to adapt learning to their individual lifestyles.  However, in contrast 
with the results in Section 6.7, in this instance lecturers did not mention opportunities 
for increasing research or uses of the laptops in settings beyond the immediate 
learning context (e.g. practicum). 
 
6.9.3  Sharing Experiences of M-learning 
Lecturers were asked for their input on what advice they would give others who may 
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should be taken of students’ access to computers and the network, and the possibility 
that the students may be distracted by non-learning related activities should be 
ignored.  This is illustrated by the quotes below: 
Utilise it! Get them to find extra info, check definitions etc. Take it as a 
positive....don’t assume they are just messing around......sometimes 
they are, but on average its class related. And even if only chatting to 
each other online, it’s an improvement on noisy whispering!  (ICT105) 
 
Two lecturers suggested that integration of laptops in the learning context would 
encourage the use of laptops for learning: 
Integrate the use of laptops into the curriculum. Quite often, students 
have their laptops in lectures to play computer games. (ICT108) 
If many students have laptops, then try and take advantage of it, 
rather than passively allowing student to surf the Net etc during class.  
(ICT231) 
 
Overall, the remaining three lecturers offered a range of practical advice, such as 
ensuring access to wireless networks and power points, making printers available, 
providing support, and being prepared to troubleshoot. 
 
6.9.4  Overall Perceptions of M-learning  
A content analysis of lecturers’ responses across all questions relating to perceptions 
of m-learning resulted in 19 themes summarising lecturers’ perceptions of m-learning.  
Overall, lecturers identified 14 positive aspects of m-learning in their teaching practice, 
as shown in Table 6.18.  The most frequently mentioned positive aspects of m-learning 
were related to increased flexibility, communication and collaboration, mobility of 
learning, and the use of m-learning devices for researching. 
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Table 6.18: Lecturers’ positive perceptions about m-learning  
No  Lecturers’ perceptions of m-learning  No of 
lecturers 
(N=6) 
1  Supports increased flexibility  5 
2  Facilitates communication and 
collaboration 
4 
3  Increased mobility of learning  4 
4  Supports research  4 
5  Access to info and resources  3 
6  Enhances learning situation  2 
7  Increase opportunities for feedback  2 
8  Improved organisation   2 
9  Access to podcasts   1 
10  Equal access for all students  1 
11  Facilitates writing  1 
12  Family and work friendly  1 
13  Interactive learning   1 
14  Valued for practicum  1 
 
In contrast, the negative perceptions of m-learning were fewer and the five negative 
viewpoints related mostly to laptops creating a distraction for the learners or being 
used for cheating, or the unavailability of laptops for all students.   
 
Table 6.19: Lecturers’ negative perceptions about m-learning  
No  Lecturers’ perceptions of m-learning  No of 
Lecturers 
(N=6) 
1  Laptop distraction in class  5 
2  Laptops could be used for cheating  4 
3  Laptops not available  4 
4  Laptop is tool only  2 
5  Unknown value for learning  2 
 
 
Two lecturers also noted that laptops were simply tools for learning and should not be 
used to the degree that would distract from, or compromise, the intended learning 
outcomes of the course.  Chapter 6    259 
 
6.10 Summary 
This chapter described the results of the lecturer survey.  It included descriptive results 
about the lecturers and their role, the m-learning context, the physical context and 
technologies used, lecturers’ perceptions of students’ participation in communities 
and communication.  It also included results pertaining to learning design and teaching 
approaches, the perceived benefits and disadvantages of m-learning, and lecturers’ 
perspectives of m-learning.  
 
It was found that the majority of lecturers viewed their role as involving encouraging, 
facilitating, guiding, providing expertise, lecturing and inspiring students.  Most 
lecturers believed that their students were capable of being self-directed in their 
learning, and believed that the physical context and learning technologies were 
adequate for their students.  Lecturers communicated electronically with their 
students, but many were sceptical about whether their students developed useful 
learning communities through online communication.  All lecturers believed that 
students’ roles in an online environment were primarily that of senders and receivers 
of information, whilst other categories, such as collaborator and supporter, were also 
included by a smaller number of lecturers.   
 
Half of the lecturers believed that it could be difficult to design a wider range of 
learning activities that would both engage and motivate learners, and only a small 
number deliberately designed learning activities with online collaboration; however, 
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advantage of access to online information and resources.  Only one lecturer designed 
specific learning activities for m-learning with laptops for their class. 
 
The results showed that the majority of lecturers believed that m-learning with laptops 
was beneficial for their students.  Lecturers’ perceptions of the benefits and 
disadvantages of m-learning, age and generational differences were discussed, and 
most of the lecturers had overall positive perceptions of m-learning. 
 
The following chapter discusses the outcomes of both the student and lecturer 
surveys, and provides a summary of the motivators for m-learning and the factors that 
influence students’ engagement in m-learning, and proposes an M-learning Design 
Model that incorporates the factors that are likely to influence students’ engagement 
in m-learning. 
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  CHAPTER 7  
DISCUSSION 
7.1  Introduction 
This chapter discusses the results of the analyses and findings documented in Chapter 
5 and Chapter 6 addressing each of the research questions for this study.  In this 
section, findings from previous research relevant to this study are considered, with the 
aim of identifying whether this study contrasts, confirms or adds to outcomes of 
previous research.  A proposed m-learning model, based on the results of this study, is 
presented.   The model is supported by a set of guidelines for m-learning design and 
seven strategies for m-learning design, all based on the outcomes of the study.   
 
7.2  Student Motivators for M-learning 
Although Laurillard (2007, p. 156) described m-learning as an activity that is 
intrinsically motivating for students, throughout the literature on m-learning research 
(e.g. Keller, 2008; MacCallum, 2009), motivation features as a factor that must be 
present for m-learning to occur; for example, students must be motivated to learn and 
motivated to use mobile devices and tools to support their learning.  In self-directed 
learning environments, students also have personal responsibility for managing and 
monitoring their learning processes and construction of learning, and students need to 
be motivated to take control of their learning and to be self-reliant in doing so 
(Garrison, 2003; Grow, 1991).  Motivation features as a key component in both the 
FRAME (Koole, 2006) and the PLM (Thomas, 2005a) models, and a number of authors 
(e.g. Hall & Elliott, 2003; McMillan & Honey, 1993; Newhouse, 2001a; Oloruntoba, 
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student and teacher motivation.  According to Boekaerts (2001) and Schunk et al. 
(2008), a wide range of motivators, both intrinsic and extrinsic, could impact on 
learning, and students’ motivation may be influenced by both the learning context and 
by their abilities and attitudes (e.g. prior experience, social support, encouragement, 
access to learning resources, rewards, and teacher feedback).  Therefore, this study 
included an exploration of motivators for m-learning.  The study addressed motivation 
with a range of questions gathering both quantitative and qualitative feedback from 
students on their motivators for m-learning. 
 
Understanding what motivates students to utilise mobile technologies is an important 
consideration for educators wanting to introduce new technologies into learning.  The 
success of such initiatives could be prejudiced by attempts to utilise technologies in 
ways that are not meaningful for students and do not align with students’ motivations 
and goals (Roblyer & Doering, 2010).  Hence, for educators the challenge is in 
identifying applications of mobile technologies that will contribute to achieving 
desirable results for students who are oriented towards performance outcomes, and 
that will also provide a rewarding learning experience for those students who are 
primarily motivated by an improved learning experience, or by the social aspects of 
learning.  In this study, the main categories of motivators for m-learning (Figure 7.1) 
were: Mobility; Student productivity; Performance outcomes; The learning experience; 
Information access; The lecturer; Authoring; Entertainment; and Social interaction. 
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Figure 7.1: Motivators for m-learning 
 
Overall, the most frequent category of motivators identified from the qualitative data 
was ‘Mobility’, which includes having the choice of place and time for m-learning.   The 
number of students who were motivated by ‘Performance outcomes’ such as better 
grades was small and, as expected, there were some differences between cases.  For 
example, LAW352 students, who in this study were the most goal oriented and 
voluntarily used their laptops in class, noted that their use of laptops for learning was 
mainly motivated by achieving better grades and having access to learning resources.  
In contrast with the other cases, only a very small number of this group considered 
‘Social interaction’ to be a motivator.  This outcome supports the findings of Breen and 
Lindsay (2002) that there can be subject or discipline variations in study related 
motivators, and that not all students will be motivated by performance outcomes such 
as grades.   
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The outcomes suggest that, when planning to integrate m-learning technologies into 
the curriculum, it could be helpful to introduce the types of m-learning activities that 
students are most likely to consider to be motivating.  For instance, lecturers could 
exploit the mobility and flexibility of m-learning by encouraging students to work in 
informal locations (e.g. courtyards, cafes) and support m-learning by initially including 
students’ preferred learning activities, such as sourcing information and researching, 
social interaction, basic authoring, or tasks with an entertainment component (e.g. 
video clips or educational game), thus focussing on tasks that students find to be 
motivating.  These tasks could be followed by more challenging learning activities and 
assignments. 
 
The motivators displayed in Figure 7.1 are a useful resource for lecturers as they show 
an indication of areas to focus on when developing learning designs for m-learning that 
will generate enthusiasm in students whilst integrating mobile technologies into 
learning.  For example, students in this study noted that authentic learning activities 
that related to the real-world and practical tasks motivated them, which supports the 
outcomes of past studies on authentic learning tasks (Cochrane, 2008; Lee & Lee, 
2008; Olney et al., 2009; Pfeiffer et al., 2009).  Aspects of the discipline or content that 
generate excitement about learning and prompt the understanding of new concepts 
were also considered by students to be motivating.  This implies that students are 
likely to be motivated by interesting and relevant content integrated in a variety of 
learning designs, with some requiring interaction and groupwork, and others requiring 
independent work.  Ideally, educators could embed into their learning designs a range 
of learning activities including practical and authentic tasks, and include opportunities 
for researching and learning about new concepts, with interactive elements where Chapter 7    265 
appropriate.  Students were also motivated by productivity aspects, such as being 
organised, with a few commenting on being dependent on their laptop for managing 
their study responsibilities. 
 
Findings from this study also indicated that lecturers’ teaching styles could both 
motivate and demotivate students, whilst several other aspects relating to lecturers 
were also considered by students to be motivating (e.g. guiding, inspiring).  EDF1103 
students, who had high levels of Goal Orientation, commented specifically on the 
impact of good lessons and their lecturers on their motivation to learn, and particularly 
on the value of receiving clear direction as to what they need to be studying to 
succeed.  Students in this case were also supported by podcasts on motivation 
designed to build an awareness of motivation in learning through metacognition; that 
is, becoming aware of their learning processes through reflecting on their learning.  
Students found these podcasts to be a helpful resource.  The usefulness of podcasts for 
the encouragement of metacognitive thinking has been previously documented by 
McLoughlin, Lee and Chan (2006). 
 
Whilst commenting on the motivators for m-learning, students also commented on 
what they found to be demotivating.  An encouraging finding in this study was the 
presence of a much greater number of motivators than demotivators for m-learning.  
Feedback showed that variations existed in student experiences and perceptions, 
therefore, the responses were not homogeneous in terms of preferences.  The 
demotivators were mostly tasks and assessments that students found to be boring, but 
some students also commented that they found discussion and group work activities, 
in some instances, to be particularly demotivating.  For several individuals, who were Chapter 7    266 
less keen on group work and discussion activities, this was probably due to their 
preference for working independently and concerns about reliance on other students 
for progress, as found by Waite, Jackson, Diwan and Leonardi (2004).  However, 
despite some negativity, most responses highlighted the motivational value of 
interacting with other students and communicating with lecturers.  A number of 
students also admitted that their personal lack of interest was a major demotivator, 
and some also suggested that a variety in the types of learning activities should be 
provided to avoid boredom.   
 
In summary, the key motivator for using laptops for m-learning was mobility, and the 
learning tasks that motivated students centred on accessing information, authoring, 
and communication.  The following sections discuss a range of other factors identified 
as having the potential to influence students engagement in m-learning. 
 
 
 
7.3  Factors Influencing Students’ Engagement in M-learning. 
As defined in Chapter 4, in this study, two dimensions of engagement in m-learning 
were considered: Online Social Engagement; and M-learning Task Engagement.  The 
discussion therefore highlights similarities or contrasting results pertaining to these 
dimensions of engagement.  The social constructivist aspect of m-learning was 
represented in by Online Social Engagement, whereas M-learning Task Engagement 
represented students’ use of mobile devices for learning tasks, such as researching, 
writing assignments, accessing resources, and managing their studies.  The factors that 
were considered in this study were: learner attributes; lecturers and their teaching; 
and the learning context.  The sections below address each factor.   Chapter 7    267 
 
 
7.3.1  Learner Attributes 
Learner attributes could have an impact on students’ engagement in learning and 
m-learning, and therefore in this study the influence of the following attributes was 
investigated:  Goal Orientation, Autonomous Learning, Technology Focus, Computing 
Experience, Perceived Mobility, Age, Gender, and preferences for Authenticity in 
learning tasks and activities.  The findings for each attribute are illustrated in  
Figure 7.2. 
 
Figure 7.2: Learner attributes influencing engagement in m-learning 
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7.3.1.1  Goal Orientation and Autonomous Learning 
Goal Orientation, in this study, represents students’ self-direction in planning and goal 
setting to meet their personal learning goals, whereas Autonomous Learning 
represents students’ autonomy and independence in their learning and authoring 
activities.  The literature (e.g. Keller, 2008; MacCallum, 2009) links goal orientation 
with students’ experience in using computers and mobile devices. MacCallum’s (2009) 
findings showed that being goal oriented and planning to achieve outcomes, together 
with intrinsic and extrinsic motivators, results in students being more likely to use new 
technologies to enhance their learning.   
 
Autonomous Learning relates to Autonomy, a key component of the PLM (Thomas, 
2005a), which represents the empowerment of learners and students’ ownership of 
their learning.  Allford and Pachler (2007) believe that well-developed autonomous 
learning skills are advantageous for students using new learning technologies.  
However, there has been sparse or no literature to date on whether goal orientation 
or autonomy in learning have a direct influence on engagement in m-learning. 
 
It was anticipated that, as Goal Orientation has the potential to increase students’ use 
of technologies and motivation to learn (Keller, 2008; MacCallum, 2009), it may also 
contribute to students’ engagement in m-learning.  As expected, Goal Orientation had 
a significant effect on both Online Social Engagement and M-learning Task 
Engagement.  The results showed that, as students’ Goal Orientation increased, so did 
their Online Social Engagement and M-learning Task Engagement.  On the basis of 
these results, it is possible to generalise that increasing students’ Goal Orientation 
would result in increased engagement in m-learning.   Chapter 7    269 
 
In practice, several strategies may help to achieve increases in Goal Orientation, and 
hence engagement in m-learning.  Developing learning designs that are highly 
meaningful for students, and providing students with resources and guidance to build 
their skills in setting and achieving their academic goals at the commencement of their 
university course, could both be useful strategies.  For instance, based on students’ 
feedback on what they found helpful, a useful approach could be providing students 
with podcasts on developing their learning goals and strategies for successful 
achievement of learning outcomes. 
 
In this study, there appeared to be discipline-related differences in Goal Orientation, 
such that students in the non-IT disciplines (EDU1103 and LAW352) had slightly higher 
levels of Goal Orientation, with the lowest levels reported by the IT students in the 
laptop program (HIT151 and HIT381).  This may be due to the differences in alignment 
of learning outcomes with students’ goals (Keller, 2008) in these specific contexts, and 
is an area that would warrant further exploration.  For instance, the learning outcomes 
and learning activities in EDU1103 may be highly relevant to and aligned with the first-
year students’ personal goals to become teachers. 
 
In contrast and contrary to expectations, Autonomous Learning, which according to 
Allford and Pachler (2007) may assist students in m-learning, did not influence either 
dimension of Engagement in m-learning.  The lack of influence of Autonomous 
Learning on students’ Engagement in m-learning indicates that having the autonomy 
to make choices in their learning may not necessarily result in more engagement in 
m-learning.  For instance, students may have the power to self-direct their study and Chapter 7    270 
focus on areas that are of interest to them, but this may not always lead to increased 
Online Social Engagement and M-learning Task Engagement if they are not motivated 
or do not have the organisational skills to manage their own learning.  On the other 
hand, students who are goal oriented see the potential that m-learning can offer in 
achieving their study goals (for example, better access to resources and more contact 
with lecturers or other students), and therefore these students more purposefully 
engage in m-learning activities.  When comparing cases, there was no clear alignment 
in students’ levels of Goal Orientation and Autonomous Learning, and there was only a 
very small variation in students’ levels of Autonomous Learning between the cases.   
 
The implications of this finding are that, though students need to become autonomous 
in self-directed student-centred learning environments, allowing and encouraging 
autonomy may not necessarily result in students successfully self-directing their 
learning.  It may be that the development of skills that support self-management and 
decision making in their learning is a precursor to becoming effective self-directed 
learners.  This is an area that may warrant further research. 
 
7.3.1.2  Technology Focus 
Technology Focus represents students’ orientation towards utilising technologies for 
learning.  Past studies found some evidence that students’ attitudes to technology can 
influence their participation in m-learning.  For example, it has been found that 
positive attitudes towards technologies can positively affect students’ willingness to 
adopt m-learning (Barak et al., 2006; Elwood et al., 2006; Lu & Viehland, 2008; Munar 
et al., 2006), which in turn may lead to increased engagement in m-learning.   
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In this study, Technology Focus had a significant positive effect on Online Social 
Engagement, but no effect on M-learning Task Engagement.  This result is consistent 
with findings that increased online communication was associated with students’ 
positive attitude and level of comfort with technology (e.g. Garcia & Qin, 2007; Helsper 
& Eynon, 2010), and studies where lack of technology skills impacted on students’ 
ability to participate and become engaged (e.g. Alexopoulos et al., 2009).  The highest 
level of Technology Focus was associated with the computing-experienced IT students 
(HIT381 and ICT231), and the lowest level was associated with EDF1103 (first-year 
education students).   
 
Overall, students from all cases used a wide range of online communication tools 
(email, discussion forums, chat, messaging tools, wikis, blogs, Facebook, MySpace, 
Friendster, Hi5 and immersive simulation/virtual environments), and in many cases the 
range extended well beyond the formal use integrated in their courses.  This was 
consistent with the findings of Conole et al. (2008) who established that students 
created their own social networks using technologies that suited them and could be 
tailored to their own particular needs.     
 
In this study, those with higher Technology Focus (all IT cases) had higher levels of 
Online Social Engagement.  It is possible that an increased Technology Focus results in 
a greater awareness of social networking tools, which may then enhance the range of 
opportunities or motivations for social interaction.  The students may be more likely to 
try and use online communication technologies (e.g. Web 2.0 technologies like blogs or 
Twitter), and therefore increase their frequency of online communication and 
participation, resulting in greater levels of Online Social Engagement.  This outcome, Chapter 7    272 
however, challenges some of the common assumptions that IT students may be less 
communicative than students in other disciplines, and suggests that IT students are 
just as communicative as students in other disciplines; however, they have a 
preference for electronic communication over face-to-face interaction.  The increased 
communication may be also associated with the collaborative project-based 
assignments undertaken by IT students which, in many cases, required a commitment 
to communicating with others and sharing of information.   
 
Course-related and individual differences were also evident.  For example, LAW352 
students had the lowest average levels of Online Social Engagement, even though their 
Technology Focus was slightly higher on average than that of EDF1105.  They also used 
a smaller range of networking tools than the students in other cases, yet their 
M-learning Task Engagement was the highest.  This supports the findings of Schwier et 
al. (2009), that Online Social Engagement can be influenced by the structure of a 
course, and that participants may be more focussed on mastering the content of the 
course rather than on communicating with their peers, which in turn influences their 
willingness to participate.  In the LAW352 case, students appeared to be mainly 
focussed on achieving outcomes, placing a lower priority on Online Social Engagement, 
though individual differences were evident.  For instance, one of the comments from a 
LAW352 student highlighted a very strong preference for face-to-face communication: 
I prefer face to face contact in lectures. Technology just makes learning 
in this environment more efficient. Technology as a learning 
mechanism on its own cannot compare with actual attendance at 
lectures because you learn so much more when you actually attend 
and participate in class.  (non-IT, NP, F, 197) 
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In contrast, another LAW352 student highlighted the benefits of using their laptop for 
online communication: 
It keeps me connected to a much larger world out there, up with news 
from all over the world; keeping connected with friends on and off 
campus; and to keep on top of research/writing/reading etc. (non-IT, 
NP, F, 191) 
 
Surprisingly, Technology Focus did not have an effect on M-Learning Task Engagement, 
but this may be because students with varying levels of Technology Focus undertake 
m-learning tasks within the boundaries of their technological abilities, and will possibly 
not increase their engagement beyond the tasks assigned in their course.  For example, 
students may complete a series of assigned tasks, but do not necessarily complete 
further unassigned tasks or exercises beyond the basic requirement.  In contrast, 
students may not hesitate to communicate and interact online with other students 
well beyond the assigned tasks.   
 
Students’ Technology Focus is often a personal preference of the individual and may be 
beyond the direct influence of the lecturer.  However, previous research has shown 
that lecturers’ motivation and positive attitudes towards technologies can positively 
influence students’ perceptions of using the technologies (Demb et al., 2004; Kuo, 
2005; MacCallum & Jeffrey, 2009), whereas lecturers’ negative attitudes towards 
technologies can impact negatively on the students (Lane & Yamashiro, 2005; Roberts, 
2005).  Therefore, lecturers could contribute to increasing students’ Technology Focus 
by demonstrating a positive attitude towards the use of educational technologies and 
by supporting students’ use of technologies for their learning.   
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7.3.1.3  Computing Experience  
In contrast with the outcomes relating to Technology Focus, Computing Experience, 
students’ self-assessed level of prior computer experience, did not significantly 
influence either form of engagement in m-learning.  Although a number of studies 
have found that technology skills can vary considerably between university students, 
with some students having limited IT skills and others extensive experience in 
computing and the use of mobile devices (Kennedy, Dalgarno, Gray, Judd, Waycott, 
Bennett et al., 2007; Kennedy et al., 2008; Kennedy et al., 2006), in this study, almost 
all participants self-rated their Computing Experience as experienced or very 
experienced.  As this self-assessment is relative to the individual students’ 
understanding of computing, there could be great variations in actual students’ skill 
levels, particularly if comparing second and third year IT students (who mostly self-
rated as very experienced), with first-year education students (where the majority of 
students self-rated as experienced only).  Despite the limitations of self-rated 
responses, it can be assumed that most students were confident in their use of 
computers as half of the students had used computers by the age of ten, almost all had 
computing experience by the age of 15, and only a small number believed that they 
needed any further instruction in using computers.  As detailed in Section 7.3.1.2, the 
results of this study suggest that, rather than Computing Experience, students’ 
Technology Focus is the factor that influences students’ engagement in m-learning, but 
only in the Online Social Engagement dimension.   
 
As discussed above, previous research has shown that lecturers may be able to have an 
impact on students’ Technology Focus by presenting a positive outlook towards using 
technologies in learning (Demb et al., 2004; Kuo, 2005; MacCallum & Jeffrey, 2009).  Chapter 7    275 
Thus the results in this study indicate that whilst lecturers have no influence on 
students’ previous Computing Experience, there exists the potential for influencing 
further development of students’ engagement by encouraging positive attitudes 
towards technologies. 
 
7.3.1.4  Perceived Mobility 
In this study, Perceived Mobility is defined as students’ perceptions of their freedom 
and mobility to study in their chosen location supported by the use of a laptop.  The 
mobility of laptops, together with access to wireless networks, allows students to 
make choices about their location of learning in both formal settings (e.g. lectures, 
tutorials, on practicum) and informal settings (e.g. home, cafe, public transport).  
Learning thus becomes a pervasive mobile activity that students can participate in at 
any time based on their needs (Kurti et al., 2007; McManus, 2002; O’Malley et al., 
2003).   Sharples et al. (2005b) and Koole and Ally (2006) proposed that the mobility of 
the learner and social interaction supported by mobile devices were key characteristics 
of m-learning.  Mobility is also associated with the Locationality component of the PLM 
(Thomas, 2005a).  Therefore the Perceived Mobility facilitated by laptops may be a 
factor that influences students’ Online Social Engagement and M-learning Task 
Engagement in m-learning.  
 
Contrary to expectations, the results showed that Perceived Mobility did not have an 
effect on students’ Online Social Engagement; however, it did positively influence 
students’ M-learning Task Engagement (Figure 7.2).  The study found that higher levels 
of perceptions of Perceived Mobility in m-learning were associated with higher levels 
of M-learning Task Engagement.   Chapter 7    276 
 
The majority of students indicated that they believed that access to mobile 
technologies enhanced their learning.  The area of greatest impact of laptops for 
students was that the laptop supports mobility in location of learning.  The vast 
majority of students believed that their laptop gave them freedom to study anywhere.  
Students noted that one of the main advantages of the mobility of their laptop was to 
be able to get away from distractions when working on assignments, for example:  
being a student, need my laptop everyday to check emails, get lectures 
notes etc. having a laptop means i can sit in my room and do it in 
piece, so i can get away from the noise of the household, where as the 
main computer is where there are a lot of distractions in the main 
area. i would die without a laptop!  (non-IT, P, F, 39) 
 
Overall, the values for Perceived Mobility for students in all cases were high, and the 
highest levels were reported by HIT151, ICT105, and ICT231.  Two surprising findings 
were that students in HIT151 used the university tablets in class and their own laptops 
beyond the classroom, yet reported the highest levels of mobility, whereas the lowest 
reported level was associated with the EDF1103 students who were participating in a 
24/7 access laptop program.  EDF1103 students also reported the lowest level of 
in-class use of their laptops, which was explained by the fact that most of their classes 
were timetabled into computer laboratories, and they therefore used laboratory PCs 
instead of their laptops.  The results of this study suggest that making laptops available 
to students does not automatically result in students’ use of laptops for learning in and 
out of class.  For the IT students in HIT151, ICT105, and ICT231, the use of laptops 
meshed well with their computer related studies, whereas the first year education 
students in EDF1103 had fewer practical reasons to use their laptops, and had to 
discover ways in which the laptops could enhance their learning.  This suggests that Chapter 7    277 
greater integration of the use of laptops in learning activities may be required for some 
students new to university studies and m-learning. 
 
The absence of a significant influence of mobility on Online Social Engagement may be 
due to students being comfortable in participating in online communication in most 
locations (e.g. in class, cafes, foyers), whereas for learning tasks such as assignment 
writing they may be more selective about the location in which they work (e.g. library, 
quiet study zones), and are more likely to move to their preferred study location.  The 
following examples illustrate some of the diversity in students’ choices in study 
locations:  
... take my studies outside in a peacful garden environment which then 
creates imagination and a quiet study zone.  (non-IT, P, F, 32) 
In class, in the library, while waiting for people (other locations), 
infront of my TV (PC cant see the TV!) in my room when I want to work 
on multiple tasks (use PC and laptop) umm... at work during breaks if I 
want to.  (IT, P, M, 99) 
Although students appreciated the mobility that mobile devices support, the pervasive 
omnipresent use of mobile technologies in everyday life described by Thomas (2005b) 
was not evident at the time of the study. 
 
7.3.1.5  Authenticity 
This study explored students’ preferences for Authenticity in learning tasks and 
activities (e.g. learning activities with real-life contexts) to establish whether this is a 
factor influencing their engagement in m-learning.  The literature shows that, in 
designing m-learning environments, many educators endeavour to develop meaningful 
authentic contexts for learning and to include authentic learning tasks based on 
Jonassen’s (1994) guidelines for designing constructivist learning environments (e.g. Chapter 7    278 
Cochrane, 2006; Herrington et al., 2009b; Kukulska-Hulme & Traxler, 2007; Low & 
O'Connell, 2006).   
 
Results of past studies have shown that students embrace m-learning activities that 
incorporate authentic learning tasks (Cochrane, 2008; Lee & Lee, 2008; Olney et al., 
2009; Pfeiffer et al., 2009).  In this study, most students showed a high preference for 
Authenticity in learning tasks and activities, and the majority of their lecturers believed 
that students learnt more when participating in learning activities that involved 
authentic tasks.  Nevertheless, the results showed students’ preferences for 
Authenticity in learning tasks and activities did not have a significant influence on their 
Online Social Engagement and M-learning Task Engagement.  However, as levels of 
preference for Authenticity were relatively high in this study there may not have been 
a sufficient variance in values of authenticity to detect a relationship.  Future research 
should further explore the influence of Authenticity on m-learning. 
 
Students showing the highest preference for Authenticity in learning activities were in 
LAW352 and ICT231, which have a high level of case-based and problem-based 
learning activities; however, the differences between all the cases were minimal.  The 
high level of preference for Authenticity may be due to students’ exposure to authentic 
tasks in K-12 education, leading to a mainstreamed expectation of, and acceptance of, 
authentic learning tasks.   
 
7.3.1.6  Age 
As discussed in Section 2.3.7, age and generational differences in the use of learning 
technologies have been the subject of many research studies (e.g. Garcia & Qin, 2007; Chapter 7    279 
Helsper & Eynon, 2010; Kennedy et al., 2009) with findings indicating some minor age 
differences in students’ use of technologies and communication tools, but not the 
major differences predicted by Prensky (2001) and other authors favouring the positive 
side of the Net Generation debate (Dede, 2005; Frand, 2000; Oblinger & Oblinger, 
2005). 
 
The outcomes of this study showed that Age did have an influence on Online Social 
Engagement.   However, the influence  was a negative, where Online Social 
Engagement decreased with an increase in students’ Age.  Further exploration of the 
relationship revealed that the majority of students were 24 or younger.  They reported 
that they communicated frequently for both learning and social purposes and used a 
wide range of social networking tools, whereas the more mature age students (40+) 
appeared to place much less importance on communicating and participating in online 
communities.  This is consistent with the findings of Helsper and Eynon (2009), who 
found a drop in the use of Internet and online communication in students who were 
over 45.  It is also consistent with the findings of Garcia and Qin (2007).  These 
researchers discovered that younger students showed a higher level of comfort with 
learning technologies and online discussion tools than students over the age of 36 who 
indicated this was beyond their comfort zone, and therefore participated less in online 
networking and communication.   
 
In contrast with Online Social Engagement, students’ Age did not have an influence on 
M-learning Task Engagement.  There is limited literature on the effect of age on 
engagement in m-learning, but the results in this study are consistent with Garcia and 
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and teaching activities are consistent across all age groups; therefore, students may 
have a similar approach to learning tasks regardless of their age.   
 
The outcomes of this study suggest that Age differences were related to participation 
in online communication related activities, including virtual social environments, but 
Age did not impact on engagement in other m-learning activities.  Considering these 
findings, educators may consider providing optional resources or tutorials on the use 
of online social networking tools for new students, or including introductory learning 
activities that encourage all students to become familiar with participating in online 
networks regardless of their background and age group.   
 
Nonetheless, as almost all students in this study reported that they were experienced 
computer and Internet users, the Age differences could also be explained by time 
commitment factors, as older students with more family commitments may have less 
time for social online communication (Eriksson et al., 2009).  If the Age differences 
were due to lack of exposure to, and comfort with technologies, then as this effect was 
associated with the current 40+ age group it will diminish over time as the population 
ages.  However, generational differences is an area that warrants further research 
(Bennett & Maton, 2010).   
 
7.3.1.7  Gender 
As detailed in Chapter 2, there have been a large number of studies focussing on 
gender differences in educational computing (e.g. Bauer, 2000; Busch, 1995; 
Carrington & Pratt, 2003; Kuo, 2004; Liff & Shepherd, 2004; Markauskaite, 2005; 
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that the gender gap found in earlier studies may be diminishing (e.g. Kennedy et al., 
2009; Liff & Shepherd, 2004; Smith & Oosthuizen, 2006), and Wang, Wu and Wang 
(2009b) found no gender differences in students acceptance of mobile technologies.   
 
Whilst the results of this study showed that Age did have an influence on Social 
Engagement, the findings indicate that Gender did not have an effect on either Online 
Social Engagement or M-learning Task Engagement.   The lack of influence of Gender 
on engagement is consistent with the studies that show diminishing gender-based 
differences in computing use and online communication (e.g. Kennedy et al., 2009; 
Markauskaite, 2005; Salaway et al., 2007; Smith et al., 2009; Thayer & Ray, 2006), but 
contrasts with other studies that have still shown gender disparities in the use of ICTs 
(e.g. Bråten & Strømsø, 2006; Jones et al., 2009).  Markauskaite (2005) found that 
gender differences in students’ ICT capabilities seemed to be mostly influenced by the 
amount of time spent on various computer activities, whilst ECAR studies (Salaway et 
al., 2008; Smith & Caruso, 2010; Smith et al., 2009) undertaken in the US showed 
gender differences were only evident in the more extensive use of computer games 
and video authoring activities by male students.  The implications of this finding are 
that, whilst there may be some gender disparities in ICT use, educators may be able to 
assume that it is likely that gender will not play an important role in students’ 
engagement in m-learning. 
 
7.3.2  Lecturers and their Teaching 
The literature on m-learning, discussed in Section 2.4.3, highlighted the significance of 
the role of educators in students’ adoption of m-learning, and the transition from 
traditional to more student-centred learning supported by mobility in learning.  In Chapter 7    282 
particular, lecturers’ technological competencies, willingness to adopt technologies, 
teaching practices, role in the classroom, and the integration of the use of technologies 
into the curriculum through learning activities, can influence students’ uptake of m-
learning (Anderson et al., 2004; Burns & Polman, 2006; Duncan-Howell & Lee, 2007; 
Hall & Elliott, 2003; Kuo, 2005; MacCallum & Jeffrey, 2009; Margaryan et al., 2008; 
McMillan & Honey, 1993; Newhouse, 2001a).  This study focused on lecturer’s 
technological competencies, the various roles lecturers perform in their teaching, 
learning activities for m-learning, and the encouragement and feedback they provided 
to students. 
 
7.3.2.1  Lecturer’s Technological Competencies and M-learning  
Lecturers’ technological competencies and their encouragement of students’ use of 
mobile technologies have, in the past, been linked with successful implementation of 
laptops in learning (e.g. Hall & Elliott, 2003; McMillan & Honey, 1993; Newhouse, 
2001a; Oloruntoba, 2006).  Anderson et al. (2004), for example, found that lecturers 
with positive attitudes about the use of technologies in teaching and student-centred 
learning were also more willing to implement mobile technologies in their teaching.   
The motivation of lecturers to embrace technologies can also influence students’ 
perceptions of using the technologies to support their learning (Kuo, 2005).  Likewise, 
Demb et al. (2004) and MacCallum and Jeffrey (2009), identified that one of the major 
factors affecting student perceptions of the value of laptops to their academic success 
was their lecturer’s motivation to use mobile devices, and their ability to use the 
technologies effectively.   
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Not surprisingly all of the lecturers had good technological competencies, with five out 
of six lecturers self-rating as experienced computer users who enjoyed experimenting 
with technologies.  The majority of lecturers considered mobile technologies to be an 
integral part of their lifestyles, and only one lecturer (LAW352), who self-rated as the 
least experienced in using computers, did not enjoy experimenting with technologies.  
Therefore, in almost all cases, the lecturers had very positive attitudes towards 
m-learning.  Nonetheless, only one lecturer (EDF1103) had deliberate strategies for 
encouraging students’ involvement in m-learning and only one lecturer (HIT181 and 
HIT381) purposefully designed learning activities for m-learning.  These were two 
classes participating in m-learning programs and therefore more strategically oriented 
towards supporting m-learning.   
 
However, whilst almost all of the lecturers in this study possessed sufficient technical 
skills for successful implementation of m-learning, most did not have any pedagogical 
training or educational design support to assist them in developing meaningful 
m-learning designs.  In cases where a laptop program was not in place, students’ use of 
laptops in class was ad hoc and therefore planning for organised in-class use of laptops 
was not considered to be possible.  On the other hand, opportunities still exist for 
learning designs to exploit students out-of-class use of laptops and the mobility of 
learners (e.g. on site visits, presentations, collaborative work). 
 
7.3.2.2  Role of the Lecturer 
The literature on student-centred learning environments (Brandes & Ginnis, 1993; 
Duffy & Cunningham, 1996; Huang, 2002) describes the shift in emphasis from the 
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centred approach.  In this study, it was of interest to establish whether the learning 
environments in this study were likely to support student-centred learning. Therefore, 
consideration of the lecturers’ role from both the lecturers’ and students’ viewpoints 
provided an opportunity for comparing and contrasting perceptions (Elen, Clarebout, 
Léonard & Lowyck, 2007).  The results of the lecturer survey showed that all lecturers 
viewed their role as involving facilitating and encouraging, and most of the lecturers 
also selected lecturing, guiding, providing expertise, and inspiring, as key aspects of 
their role.  Most lecturers appeared to endeavour to be learner-centred in their 
teaching, despite the requirement for formal lectures in most of the units.  In contrast, 
most students described the role of the lecturer as principally involving lecturing, but 
many also included providing expertise, guiding, and encouraging as features of the 
lecturers’ role.  Both lecturers’ and students’ descriptions indicated that there was 
considerably more support given to students than in traditional lecturing only 
environments.  
 
Students’ perceptions of the roles of lecturers were also compared by m-learning 
program participation and most aspects of the role, except for lecturing, were selected 
by a larger percentage of students in m-learning programs than by the students in the 
cases that were not participating in an m-learning program.  The roles depicting 
alternatives to lecturing listed above are of the types most often associated with more 
constructivist and student-centred learning environments.  These results may be an 
outcome of the more deliberate encouragement and support of students in m-learning 
programs, but may also indicate that, in the m-learning program cases, the lecturers’ 
teaching approaches, learning activities and approaches to students may have 
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role of lecturing was still the most frequently selected role by both groups of students, 
which reflects that the main point of contact between lecturers and students in on-
campus learning environments was in weekly timetabled lectures or workshops.   An 
opportunity, therefore, exists for further research into ways of identifying the balance 
of student-centredness and teacher-centredness in m-learning environments.  A 
comparison of on-campus classes, with e-learning and blended learning environments 
that are not focussed on formal lectures, may provide further insights into the 
dynamics involved. 
 
7.3.2.3  Learning Activities for M-learning 
The study included an examination of m-learning activities that could encourage 
student learning.  Feedback was elicited from both students and lecturers on specific 
types of activities and an opportunity was included for providing further comments.  
The results showed that both lecturers and students identified researching, writing and 
problem-solving activities as the learning activities likely to be most beneficial for 
student learning.  Most lecturers also identified collaborative activities and groupwork 
as activities that would encourage student learning, but these activities were less 
popular choices with students, who selected online communication activities and 
activities that can be done anywhere anytime, more so than organised collaborative or 
groupwork tasks.  Several students also suggested quizzes, podcasts, presentations and 
note taking.   
 
These results show that there is a similarity in value judgements being made by both 
lecturers and students.  Students’ preferences for working alone over collaboration 
activities have been documented in the literature (Waite et al., 2004) with students’ Chapter 7    286 
concerns focussed on issues such as group dynamics, group assessment, and the 
tendency for some students to choose to work alone.    
 
When considering whether lecturers and students approach the use of technologies in 
similar ways, several studies have shown that technological innovations are likely to be 
adopted by students more readily than by lecturers (Lane & Yamashiro, 2005; Roberts, 
2005).  In this study, students utilised a wide range of communication and social 
networking tools, including immersive online environments such as Second Life, and 
most students participated in more than one such network.  It is likely that the 
students had the capability to participate in a wider range of online and interactive 
learning activities than was offered in the units at the time of the study.  This outcome 
suggests that student skill barriers that may have existed previously are no longer an 
issue and lecturers can feel confident in enhancing learning activities with the inclusion 
of a range of communication tools and Web 2.0 tools (e.g. blogs, wikis, podcasts).  
Podcasts of lectures were particularly valued by a number of students who used them 
for gaining a better understanding of the topic being taught and for revision.  Several 
students commented that they would like lecturers to be innovative, and to move 
away from traditional approaches by using more interactive media. 
 
An interesting finding was that students in this study did not appear to analyse how 
their course had been designed.  They participated in the learning and assessment 
activities and commented on the experience as a whole, whereas lecturers 
distinguished between the planned/designed learning experience and the actual 
experience as it unfolds during the course of the semester. 
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Similar to the findings by Kennedy et al. (2009), the results of this study indicate that 
students embrace some of the opportunities that innovative technologies offer and 
there is considerable potential for the inclusion of more interactive learning activities 
and for opportunities for m-learning to be embedded in courses as the majority of 
students have sufficient technological skills to participate.  In this study, however, only 
two lecturers deliberately altered learning designs to cater for m-learning so there 
exists an untapped opportunity for enhancing the mobile learning experience of 
students. 
 
7.3.2.4  Encouragement 
The literature indicates that a shift to student-centred learning is associated with the 
encouragement of self-direction in students’ learning (Attard et al., 2010; McCombs & 
Vakili, 2005).  This study explored the effect of Encouragement; that is, students’ 
perceptions of whether they were encouraged by their lecturer to engage in 
m-learning.  Despite expectations to the contrary, the results of the analysis of 
quantitative data from the student survey showed that Encouragement did not 
influence students’ Online Social Engagement and M-learning Task Engagement 
(Figure 7.3).   
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Figure 7.3: The influence of lecturers’ Encouragement of m-learning and Feedback on 
engagement in m-learning 
 
 
Overall, only a third of the students believed that their lecturers encouraged them to 
utilise their laptops for learning purposes.  Students participating in m-learning 
programs received the highest level of Encouragement, whilst the lowest level of 
Encouragement was associated with LAW352.  This was a group not participating in an 
m-learning program, and the group where the lecturer was new to learning 
technologies.  However, the LAW352 students were confident computer users, almost 
half of whom self-rated as very experienced in using computers, and they voluntarily 
used their own laptops in class.  This group had the highest levels of Goal Orientation 
and M-Learning Task Engagement, and were likely to be highly intrinsically motivated 
to succeed and possibly not appear to the lecturer as in need of Encouragement.  This 
case illustrates that the need for Encouragement to participate in m-learning is likely to 
vary from situation to situation.  Although the results from this study did not reveal 
any influence of Encouragement on students’ engagement in m-learning, it was noted 
that only a third of the students were aware of receiving any encouragement to utilise Chapter 7    289 
their laptops m-learning, which is in accordance with the lecturers’ responses about 
providing limited encouragement (e.g. EDF1103 students received some 
encouragement at the start of the teaching period).  Therefore, if present, it is possible 
that Encouragement could have an impact on students’ engagement in m-learning in 
future studies, particularly in m-learning programs, and further investigation of this 
factor may be warranted. 
 
7.3.2.5  Feedback 
The literature indicates that m-learning could offer increased access to lecturer’s 
feedback (e.g. Alexander, 2004b; Dyson et al., 2009b) and, according to Laurillard 
(2007), feedback is one way in which m-learning could improve the quality of the 
learning experience.  However, in this study, even though a third of the lecturers and 
two thirds of the students believed that m-learning did increase the opportunities for 
students to get feedback from lecturers, the results showed that the perceived amount 
and value of Feedback, did not significantly influence Online Social Engagement and 
M-learning Task Engagement (Figure 7.3).   
 
The highest perceived levels of Feedback were in EDF1103, HIT151 and HIT381 (units 
that were participating in m-learning programs), and in ICT231 (which was not in an 
m-learning program).  It appears that potential increased opportunities for feedback 
do not necessarily have an impact on engagement in m-learning as found in this study; 
however, there may be an opportunity for future research to determine whether 
feedback facilitated through m-learning improves the quality of the learning 
experience, as suggested by Laurillard (2007).   
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7.3.3  Learning Context 
As students’ motivation to learn can be context sensitive and situated in the learning 
environment showing variations between discipline areas (Boekaerts, 2001; Breen & 
Lindsay, 2002), the researcher considered whether engagement in m-learning may also 
be influenced by the learning context.  Therefore the effects of the Discipline Type, 
participation in an M-learning Program, the Infrastructure used by students on 
campus, the frequency of students’ In-class Laptop Use, and their requirements for 
Laptop Instruction on students’ engagement in m-learning, all aspects of the learning 
context, were considered.  Similar aspects of the learning context also feature in the 
TMML (Sharples et al., 2005b), PLM (Thomas, 2005b) and FRAME (Koole, 2006) 
m-learning models.   
7.3.3.1  Discipline Type  
The results of the quantitative data analysis showed that Discipline Type (IT or non-IT 
disciplines) did not have a significant effect on either students’ Online Social 
Engagement or M-learning Task Engagement (Figure 7.4).  However, exploration of 
means showed some minor differences in that students in non-IT disciplines had 
slightly lower levels of Online Social Engagement than students in IT disciplines.  At the 
same time M-Learning Task Engagement in the non-IT discipline students was 
equivalent to that of students in IT disciplines.   
 
7.3.3.2  M-learning Program 
In this study, there were two categories for M-learning Program based on whether 
there was an initiative in place to provide students with laptop computers.  The 
m-learning programs that were included in this study provided very different learning 
contexts for students.  For instance, EDF1103 students were loaned laptops for their Chapter 7    291 
first year of study, with the aim of increasing their mathematical, ICT, library, scientific, 
and written literacy levels, and their use of laptops in class was voluntary.  Many of the 
EDF1103 students were not highly motivated to use the laptops and had lower levels 
of Technology Focus; however, their course requirements necessitated the completion 
of a range of learning tasks, most of which were online.  In contrast, the second group 
included HIT151 and HIT381, in which the students were required to participate in 
compulsory in-class activities utilising tablet computers.  These students could not take 
the tablet computers home, and had to transfer their work via thumb drives or other 
media to their personal computers.  However, most of the HIT students also had their 
own laptops and were keen on using mobile technologies.  The remaining cases 
(ICT105, ICT108 and ICT231 and LAW352) did not have m-learning programs in place 
and students used their own laptop computers.  In these contexts, students chose to 
participate in m-learning and appeared to be highly motivated to use their laptops in 
class. 
 
The results of the quantitative data analysis showed that the presence of a formal 
M-learning Program had no significant influence on students’ Online Social 
Engagement and M-learning Task Engagement (Figure 7.4).  This result indicates that, 
though the learning contexts differed, the differences in engagement were minor.  
Whilst EDF1105 students appeared to be the least motivated to use their laptops and 
had the lowest Technology Focus, they were highly goal oriented in their university 
work which may have counteracted their lack of enthusiasm for the use of 
technologies.  Chapter 7    292 
 
Figure 7.4: The influence of learning context on engagement in m-learning 
 
 
This study has highlighted that the availability of wireless laptops in the wider 
community has increased, and hence laptop programs, which provide laptops to all 
students, may now be redundant in many university settings.  Such programs could be 
replaced with a recommendation that students who do not already have a laptop or 
tablet may benefit by acquiring one for their studies.  Alternatively, surveys at the time 
of enrolment may be able to establish whether there is a need for such programs for 
students who may be economically disadvantaged. 
 
 
7.3.3.3  Infrastructure 
In past studies, the learning environment, particularly IT and wireless infrastructure, 
was noted to have an impact on students use of laptops for learning (Cain et al., 2008; 
Demb et al., 2004).  This study sought to establish whether wireless infrastructure and Chapter 7    293 
access to online resources, influenced students’ engagement in m-learning, particularly 
as the physical context and technologies, including access to wireless networks, were 
identified in the literature as key components of m-learning (Table 2.7).  However, the 
results showed that Infrastructure, students’ perceptions of the extent to which their 
university’s wireless infrastructure and access to online resources meets their 
m-learning needs, did not have an effect on either Online Social Engagement or 
M-learning Task Engagement  (Figure 7.4).   
 
When comparing students’ perceptions of the Infrastructure by individual cases, an 
unanticipated outcome was that HIT381 showed a much higher level of satisfaction 
with their Infrastructure.  However, although this was a case where there was a small 
number of students, most of whom had their own personal laptop, they only used 
university tablets in class, and where the on-campus wireless network was limited to 
the classroom.  This outcome could possibly be attributed to the lecturers’ efforts in 
providing technological support and ensuring that the wireless network was accessible 
when required.  However, across all cases, almost all students believed that access to 
wireless networks was beneficial for their learning.  Therefore the lack of the impact of 
Infrastructure on students’ engagement in m-learning may be due to students’ high 
level of personal Internet access, so they were less reliant on their university for 
Internet access and therefore tolerant of its infrastructure limitations.  Additionally, if 
wireless problems were experienced, they had the option of using a lab computer as 
an alternative, which also limited the impact of not having access. 
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7.3.3.4  In-class Laptop Use 
In this study, it was anticipated that In-class Laptop Use, the extent to which students 
used their laptops or tablet computers in-class, was likely to influence students’ 
engagement in m-learning by increasing the opportunities for interaction and working 
on study tasks.  Nevertheless, the results indicated that In-class Laptop Use did not 
have a significant effect on their Online Social Engagement and M-learning Task 
Engagement; however, the value approached significance with relation to Online Social 
Engagement, which suggests that more frequent in-class users of laptops may also be 
participating in laptop communication more frequently.  This contrasts with the results 
for Perceived Mobility, which had a significant effect on M-Learning Task Engagement.  
These results suggest that students in a class may be focussing more on Online Social 
Engagement (e.g. communicating, emailing, messaging), but when out of class, when 
they are mobile, their focus shifts towards M-Learning Task Engagement, and they 
focus more on tasks such as assignments.  This finding is supported by the literature 
(Fried, 2008; Grace-Martin & Gay, 2001; Lohnes & Kinzer, 2007), and lecturers’ 
comments on students’ in-class use of email, Facebook or instant messaging.  The 
findings indicated that students opportunistically network and communicate with 
others whilst in lectures and classes.  The results also suggest that students possibly do 
not consider the classroom to be the optimal place for M-Learning Task Engagement 
and prefer to work on learning tasks such as assignments or authoring in other 
settings.  Students’ preferred locations for learning were, in order of preference, at 
home, in the library, in cafes or taverns and outdoors.  However, this study did not 
focus on the details of students’ patterns of use of social networking tools, and this 
may be an area for further investigation in future research.   
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7.3.3.5  Laptop Instruction 
A number of early laptop related projects documented the lack of support and 
instruction as barriers limiting students’ effective use of new technologies (Clyde, 
2004; Pospisil & Millar, 2005).  This study, therefore, sought to establish whether 
Laptop Instruction, which represents students’ requirements for further instruction or 
assistance in using laptops, influenced engagement in m-learning.  Nonetheless, 
Laptop Instruction did not have a significant influence on Online Social Engagement 
and M-learning Task Engagement in this study.   
 
Results showed that students who indicated the greatest need for Laptop Instruction 
were in EDF1103, and students with the lowest requirement for Laptop Instruction 
were in ICT231 and LAW352.  The difference in students’ needs appears to be 
influenced more by the year of study, rather than the discipline, and suggests that 
novice learners may have a greater requirement for support with their laptops.  
 
7.4  M-learning Design Model 
The main findings from this study were the identification of motivators for m-learning, 
and the key factors of Goal Orientation, Perceived Mobility and Technology Focus that 
influence students’ engagement in m-learning.  Considering these factors in the 
development of learning designs could lead to increased engagement in m-learning.  
Hence, this section introduces an m-learning design model that aims to increase 
engagement in m-learning and incorporates both the main motivators and factors for 
m-learning.  This section also provides an example of the application of the m-learning 
design model, and guidelines for m-learning design, which outline seven strategies for 
designing engaging m-learning designs.  Chapter 7    296 
 
Figure 7.5 illustrates how engagement in m-learning could be enabled through learning 
designs using the key student factors of Goal Orientation, Perceived Mobility and 
Technology Focus
1.  As the development of learning designs is typically the role of the 
lecturer (or unit coordinator) of the unit, there is a critical role for that lecturer in this 
process.  The motivators for students’ participation in m-learning identified by this 
study (Mobility; Student productivity; Performance outcomes; The learning 
experience; Information access; The lecturer; Authoring; Entertainment; and Social 
interaction), and illustrated in Figure 7.1, should also be considered in the 
development of learning designs.   
 
 
Figure 7.5: Enabling engagement in m-learning through learning designs 
 
   
                                                      
1 Age was also found to be a factor influencing students’ Social Engagement.  However, Age was not 
included in the model as the effect was very small, and the factor was associated with the 40+ age group 
of students who, at the time of the study, were less inclined to use social networking tools.  This Age 
effect in a small group of students was expected to diminish in time.   
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Students’ Goal Orientation and Technology Focus are likely to have been shaped by 
their past educational experiences; however, it is possible to create learning 
environments that encourage further development of students’ Goal Orientation and 
Technology Focus by promoting a positive outlook in learning designs towards both 
goal setting and the use of mobile technologies.   
 
According to Garrison (1997), motivation is a key dimension of self-directed learning 
and, in this study, students were forthcoming about what they found to be motivating, 
but also demotivating.  Some students felt very strongly about the demotivating effect 
of having to undertake boring or monotonous tasks, or having to participate in 
activities that do not seem to lead towards their performance outcomes or provide an 
enjoyable learning experience.  The role of lecturers in motivating students through 
learning designs, providing study guidance, and the impact of their teaching styles, was 
also highlighted.  Motivators should therefore be considered and included in the 
development of learning designs.  Ideally, when designing an activity to provide a 
range of motivators, lecturers would consider which aspects of the tasks are most 
likely to motivate their students.  For example, students may be motivated by tasks 
with a real-life focus that they can relate to, or by the use of networking tools or media 
that they find to be appealing.  Depending on the emphasis of the activity, the learning 
tasks may encourage Online Social Engagement or M-learning Task Engagement, or 
both.   
 
Figure 7.6 illustrates a proposed model for m-learning design that aims to enhance 
engagement.  The model includes the following phases: Establish Aims and Context; 
Analyse and Plan; Design and Develop; Implement; and Evaluate the learning design. Chapter 7    298 
 
The model highlights the consideration of motivators and the factors that are likely to 
positively influence engagement in m-learning based on the results of this study.  
Embedded in the analysis and planning stage of the model are the three main factors 
influencing m-learning that were identified in this study: Goal Orientation, Perceived 
Mobility and Technology Focus.   
 
The five phases in the model start with the establishment of learning 
objectives/outcomes and the context of the learning design.  This is followed by the 
analysis and planning phase which centres on the motivators and factors likely to 
influence students’ engagement in m-learning.  The design and develop phase is where 
the designer develops learning activities (e.g. researching a topic and identifying the 
three main issues or dilemmas relating to it), resources (e.g. databases, books, media), 
learning guidance (e.g. facilitation, discussion), and interactions (e.g. forum, blogs, face 
to face), taking into account motivators and the factors: Perceived Mobility, Goal 
Orientation and Technology Focus.  It is assumed that this process would be iterative 
and involve more than one design cycle whilst the learning design is being developed.  
 
The Implementation phase involves the students and their participation in the learning 
activities and, ideally, their engagement in m-learning.  The final phase is the 
evaluation of the outcomes and is characterised by both assessment activities and 
students’ reflections on the learning activities and their learning.   
 
  
 
 
 
 
 
Figure 7.6: M-learning design model to enhance engagement in m-learning Chapter 7    300 
The model also includes a review cycle following the completion of the activities and 
assessment of the learning design, at which point the lecturer reviews the learning 
design and notes or implements any modifications for the next instance of the learning 
design.  This part of the cycle encourages critiquing of the outcomes and offers an 
opportunity for continuous improvement.   The scale of such a learning design may be 
small (e.g. a single activity), or may extend over a number of weeks or the entire 
teaching period (e.g. case studies, project work, practicum).  
 
Table 7.1 shows a sample design matrix with the outline of a worked example of how 
the model could be utilised in practice to design activities.  The example represents an 
authentic task for IT students, which involves the design and development of a website 
for a real client in a business or organisation.  The learning design and details for the 
activity, including assessments, would then be developed in much greater detail.  
 
Table 7.1: Example of an application of the m-learning design model 
Phase  Components  Examples 
Establish Aims and 
Context 
Learning Objectives/Outcomes  To design and develop a website based on 
the requirements of a client in a business 
or organisation.   
To present the finished product to the 
client and to the class. 
To implement any revisions based on 
feedback. 
Learning Context  Authentic context related to a business or 
organisation.  
Analyse and Plan  Motivators 
What could motivate students 
to engage in the learning 
activities? 
 
The learning experiences and authenticity 
of the task of designing a website for a 
real client. 
Practical task and skill development. 
Enjoyment of the learning experience. 
Creativity and design focus. 
 
Perceived Mobility Factor 
How could mobility enhance the 
learning design? 
 
Students visit the client and note website 
design specifications on their laptop, show 
sample designs to the client, and collect 
logos and other images for their design. Chapter 7    301 
Phase  Components  Examples 
Goal Orientation Factor  
What goals or achievements 
could be embedded in the 
learning design? 
For this activity the performance goals 
include:  meeting all required goals of the 
project including presenting the website 
to the class; meeting the client’s 
specifications and achieving a favourable 
evaluation from both the client and the 
lecturer; and implementing changes based 
on client feedback.   
Personal goals may include: developing a 
positive working relationship with the 
client, and employing creativity in the 
design. 
Technology Focus Factor  
How could the learning design 
integrate/encourage the use of 
technologies?  
 
Utilising technologies to prepare the design 
specifications, creating the website, 
researching and sourcing content, graphics 
and media for the website, utilising the 
laptop for presenting the website to the 
client and their class. 
Design and Develop  Design and specify learning 
activities 
Provide students with instructions for the 
activity and assessment criteria, for 
example: 
As a minimum requirement, the website 
should include a home page, and links i.e. 
about us, contacts, links to products and 
/or services. 
Students will be assessed on the design 
brief, documentation, design, functionality 
of finished product, presentation and 
client feedback, including follow up 
revisions to the website based on 
feedback. 
Identify learning resources  Provide exemplars of websites, past 
student projects, useful software and 
graphics, readings and links to resources. 
Embed lecturer input, guidance 
and formative feedback 
Provide face-to-face or online support 
such as explanations, hints and feedback. 
Establish opportunities for 
interaction 
Provide discussion forum or blogging 
environment for students to exchange 
ideas and support each other whilst 
working on their projects. 
Implement  Deploy learning activities  Ensure online social interaction tools and 
other resources are available.  Monitor 
online interactions and provide feedback if 
required. 
Social and Task Engagement  Students interact online with other 
students and their lecturer whilst working 
on the project, and undertake tasks 
required to complete the project. 
Achievement of outcomes 
(Goals) 
Students design website and present the 
result to their client and to their class for 
evaluation and feedback. Chapter 7    302 
Phase  Components  Examples 
Evaluate  Assessment  Students are assessed based on their 
client’s feedback and also by their lecturer 
on meeting the requirements of the 
project.  
Reflection  Students reflect on their experience, 
either online or in class.  Students may 
reflect on the feedback received and 
implement any changes to the website to 
complete the project. 
Review Learning 
Design  
Post-implementation review of 
the learning design  
The lecturer reviews the learning design to 
establish whether modifications or 
improvements are required for the next 
time the learning design is used in 
practice. 
 
It is envisaged that the most efficient way of implementing this model in practice 
would be through professional development with lecturers, either face-to-face or 
online.  To facilitate dissemination of the practical outcomes of this study a handout 
outlining Guidelines for M-learning Design (Figure 7.7) was developed and includes 
seven strategies for developing engaging m-learning designs.  An additional handout, 
Seven Strategies for M-learning Designs (Figure 7.8), describes how each of the 
strategies could be applied. 
  
 
Guidelines for M-learning Design  
 
Context of Learning 
Needless to say, m-learning with wireless mobile devices can be dependent 
on the available wireless infrastructure on and off campus.  When aiming to 
integrate m-learning into the curriculum, it is helpful to have a good 
understanding of the learning context and to become familiar with the 
wireless networking infrastructure and support at the university.  It is also 
essential for the lecturer to be aware of the types of devices supported by 
the university IT services and the degree of support they provide.   
 
The study on which these guidelines are based identified that, in many 
university contexts, students had good access to the Internet both on and 
off campus, and used mobile devices in multiple locations.  This may not be 
the case in all environments and therefore the learning context should be 
considered when implementing m-learning designs.  Many universities 
conduct surveys to identify which technologies students use and what their 
usage requirements are, and this information can indicate whether there are 
any technological limitations in the environment.   
 
If considering the use of specific devices (e.g. laptop, iPad, iPod) as a 
compulsory part of a unit or course, this information should be provided to 
students at the point of enrolment, and the limitations of the devices and 
the learning context should be considered in the learning designs (e.g. Flash 
is not supported on iPad 1 and iPad 2).  If the use of mobile devices is 
voluntary and dependent on whatever devices students use, this must be 
taken into account when designing learning activities and students should 
not be disadvantaged in their assessments if they do not have access to a 
laptop/tablet computer, iPad or iPod. 
 
Learning Outcomes 
Integrated use of mobile devices should aim to contribute to students’ 
achievement of learning outcomes and be embedded in the curriculum.  
Consideration should be made of how the use of m-learning could enhance 
the student learning experience and provide opportunities for both social 
and task engagement.  For example, building a learning community through 
social networking to discuss project work and working on authentic project 
tasks that represent real-life work could provide students with opportunities 
to both engage with one another and the content of their course in 
meaningful ways. 
 
Learning Design 
When developing learning designs m-learning the following seven strategies 
can be employed to encourage student engagement: 
 
1.  Identify possible motivators that are likely to encourage your students 
to participate in m-learning 
2.  Build in explicit learning achievement goals  
3.  Embed opportunities that take advantage of the mobility of devices 
4.  Tap into students’ technology focus and encourage enhancement of 
their technology focus by: 
a.  providing meaningful and rewarding opportunities to utilise a range 
of technologies in learning and assessment tasks; and 
b.  commencing with easy enjoyable technology tasks leading towards 
more challenging uses of learning technologies 
5.  Embed opportunities for social interaction and engagement 
6.  Model mobile technology use and m-learning skills 
7.  Build in opportunities for reflection and feedback on the learning tasks 
and mobile learning experience 
Figure 7.7: Guidelines for m-learning design  
 
Seven Strategies for Engaging M-learning Designs 
Strategy  Applying the Strategies 
 
1. Identify possible motivators that are 
likely to encourage your students to 
participate in m-learning 
 
 
In learning designs, students can be motivated by both performance goals and outcomes and by 
engaging in an enjoyable learning experience, but also by the lecturer’s enthusiasm and the learning 
guidance they provided.   
 
Since individual students respond to different motivators, it is important to consider multiple 
perspectives when aiming to motivate a wide range of students.  For instance, some students are 
motivated by achieving outcomes and goals, whereas others are motivated more by the learning 
experience, social aspects of learning, or their interest in learning about the topic.   
 
Approaches for motivating students and encouraging both social and task engagement include: 
meaningful authentic tasks with a real-life focus, writing tasks (e.g. journaling, blogging), networking 
with others or experts in the field, the use or creation of media (e.g. podcasting, video), practical 
tasks (e.g. fieldwork, workplace learning), games based learning, and project work. 
 
 
2. Build in explicit learning achievement 
goals  
 
As goal orientation has been identified as a factor influencing both social and task engagement in 
m-learning, particularly for students who are mainly motivated by achievement goals, providing a 
range of target outcomes will encourage many students to participate.   
 
An initial analysis of the learning aims and outcomes of the learning design will help in identifying 
learning goals and achievements, and ensuring that these align with the curriculum.  The learning 
aims and outcomes should also be reflected in both the assessments and non-assessable activities.  
 
  
 
Strategy  Applying the Strategies 
 
3. Embed opportunities that take 
advantage of the mobility of devices 
 
 
Consider how mobility could enhance the learning design in ways that contribute to achieving the 
learning outcomes.  Students associate mobility with having the choice of time and place for 
studying, meshing with their busy lifestyles.  Learning designs can involve both the incidental use of 
mobile devices or m-learning that is integrated into the in curriculum. For example, project work 
may involve using laptops for generating project specifications, presenting concepts or outcomes to 
a group, capturing and creating media, and design and development activities undertaken in various 
locations.   
 
 
4. Tap into students’ technology focus 
and encourage enhancement of their 
technology focus by: 
a.  providing meaningful and 
rewarding opportunities to utilise a 
range of technologies in learning 
and assessment tasks 
b.  commencing with easy enjoyable 
technology tasks leading towards 
more challenging uses of learning 
technologies 
 
 
Consider opportunities to integrate the use of technologies in learning designs, allowing students to 
experiment with new applications of technologies and explore opportunities for their use in their 
learning.   
 
Integrating technology use should ideally be scaffolded by providing a range of opportunities to 
explore easy tasks first (e.g. watching media, using wiki based environments) and lead towards more 
involved activities (e.g. creating media, authoring in wiki based environments).   
 
  
 
Strategy  Applying the Strategies 
 
5. Embed opportunities for social 
interaction  
 
 
 
 
 
Embedding social interaction in the learning designs can encourage the development of targeted 
learning communities that actively contribute to students’ learning.  Social m-learning engagement 
is influenced by goal orientation and technology focus, and therefore it is more likely that students 
will participate in learning communities if it is part of the assessable requirements of their course 
and if they are comfortable with using the technologies involved.    
 
6. Model mobile technology use and 
m-learning skills 
 
 
Past studies have identified that lecturers’ attitudes towards the use of mobile technologies can 
impact on their students; therefore, fostering a positive outlook towards mobile technologies, and 
learning with mobile technologies, is likely to encourage students to participate in m-learning.   
 
7. Build in opportunities for reflection and 
feedback on the learning tasks and 
mobile learning experience 
 
 
 
Monitoring students’ perceptions of the m-learning process and their experiences in using mobile 
technologies provides valuable feedback and informs future learning designs.  It is helpful to know 
whether any difficulties were experienced with devices or the supporting infrastructure, whether 
students were motivated to engage in m-learning tasks, and in social networks to support their 
learning.  Monitoring discussion forums, blogs, and other interactive media use can also provide 
valuable insights and feedback from students to inform future learning activity design.  
 
Figure 7.8: Seven Strategies for engaging m-learning design 
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7.5  Summary 
This chapter discussed the findings of this study including the motivators for 
m-learning, and the factors influencing students’ engagement in m-learning.  The roles 
and importance of Goal Orientation, Technology Focus and Perceived Mobility were 
explored, and the influence of lecturers and their teaching, and of the learning context, 
on students’ engagement in m-learning were also discussed. 
 
An M-learning Design Model, outlining a process for developing learning designs that 
could encourage students’ engagement in m-learning, was illustrated and described, 
together with a worked example of how the model could be applied in practice.   
 
The chapter concludes with a set of Guidelines for M-learning Design based on the 
model, including seven strategies for engaging m-learning design.  It is envisaged the 
guidelines would be helpful resources for educators. 
 
The following chapter delivers the conclusions of this project and outlines directions 
for further research.  
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  CHAPTER 8  
CONCLUSIONS 
8.1  Introduction 
The main aims of this study were to identify the factors that influence students’ 
engagement in m-learning, and to investigate what motivates students’ use of laptops 
or tablet computers in their learning.  The study also aimed to develop a new 
m-learning design model with practical applicability. 
 
This thesis began with the broad research questions of “What motivates students to 
use their laptops for m-learning?” and  “What factors influence students’ engagement 
in m-learning?”.  The research was based on a holistic broad-based approach to 
consider a wide range of influences that are likely to be encountered in a university 
learning context.  The explorative nature of the research required answers to pre-
defined questions to elicit specific details, and open-ended questions to gather further 
information about student and lecturer perceptions.   This requirement was addressed 
using a mixed methodology of both quantitative and qualitative analyses. 
 
The impetus for this research project was the lack of literature on implementing 
m-learning and the absence of practical guidelines for m-learning, specifically on what 
drives students’ engagement in m-learning and their use of mobile devices.   Over the 
past decade, a wide range of technologies have been adopted by universities to 
support e-learning and blended learning, and this has resulted in more flexible learning 
options becoming available to students.  It is not unusual for today’s university 
students to be studying full-time, or part-time while working full-time, at the same Chapter 8    310 
time as having other commitments (e.g. family) and, for many, their on-campus time is 
limited (Conole et al., 2008; Eriksson et al., 2009).  Hence they need access to 
information, administrative systems and learning resources ‘on the run’, making 
m-learning an attractive and practical way of conducting their studies.   
 
The lower cost and increased availability of laptops, netbooks and other mobile 
devices has lifted some of the barriers to the use of such technologies in education 
(Peters, 2007).  Laptops have become commonplace and a standard resource used by 
students who require the convenience of access to networks and online resources, yet 
wish to transport their work with them.   
 
In this study, in some cases students’ computing needs were catered for by laptop 
programs, and in other cases students used their own laptops or tablets.  Students also 
used other mobile devices (e.g. iPods and smartphones) and most had access to 
computer laboratories on campus.  However, many indicated that they preferred using 
laptops to the computer laboratories due to waiting times and compatibility issues 
with software.  This study deliberately focused on cases where laptops were provided 
and cases where laptops were owned by students.  Nevertheless, the study found that 
many students who were in laptop programs also had their own laptops, highlighting 
that laptop programs may be required only by some students who do not have the 
means to acquire a laptop. 
 
All students in this study had prior experience with computers, were generally 
comfortable in using laptop computers and wireless networks, and they embraced the 
mobility that wireless laptops support.  Some students were appreciative of laptop Chapter 8    311 
programs, particularly when they could not afford to purchase their own computer, or 
were facing the option of sharing computing resources with others, either at university 
or home.  However, as mentioned above, many of the students participating in laptop 
programs already owned laptops and the university laptop was an additional resource.   
 
Most students had access to broadband at home and had high expectations for 
wireless coverage on campus in both formal and informal learning areas, but the level 
of wireless access at university did not meet some student expectations.  Nonetheless, 
many used wireless networks opportunistically wherever they were available (e.g. 
cafes, libraries, friends’ houses).  The results indicated that students with access to 
laptop computers consider laptops to be a valuable resource for learning.  They 
appreciated the freedom of anytime anywhere access and being able to bring their 
work and resources to locations where they felt comfortable studying.  Wireless 
laptops allowed students to stay connected with other learners, lecturers, and friends.   
 
The study focused on motivators for students’ m-learning and the factors that 
influence students engagement in m-learning.  This chapter reports the progress made 
towards answering the research questions, and describes the major conclusions arising 
from this study and future implications for the implementation of m-learning in 
tertiary education.  Limitations of the study are discussed and the chapter concludes 
with recommendations for further research in the area of m-learning. 
 
8.2  Motivators 
The research question: What motivates students to use their laptops for m-learning?  
was explored through both quantitative and qualitative data.  A multiple-answer item Chapter 8    312 
was included in the student survey and supplemented by text-based responses which 
were subsequently content analysed.  The findings indicated that a number of 
different motivators encouraged students’ participation in m-learning.  Some 
motivators centred on academic outcomes, but many motivators were related to 
students’ learning experiences, social interaction and the entertainment aspects of 
learning with technologies.   
 
Mobility was one of the main motivators for students’ use of laptops for m-learning, 
allowing them to study with others or alone depending on their needs at the time. 
Other categories of motivators identified by the students were:  productivity; access to 
information; authoring; and lecturer related motivators.  Understanding what 
motivates students to utilise mobile technologies is an important consideration for 
educators wanting to introduce and meaningfully integrate new technologies into 
learning (Roblyer & Doering, 2010).   
 
 
8.3  Engagement in M-learning 
To answer the research question: What factors influence students’ engagement in 
m-learning?, the study considered a range of factors that could potentially affect 
students’ engagement in m-learning, and these were grouped in the broad categories 
of learner attributes, factors associated with the learning context, and lecturers and 
their teaching.  These categories were also explored through both quantitative and 
qualitative methods.   
 
The first category of factors was addressed with the research question:   
Which learner attributes influence students’ engagement in m-learning? Chapter 8    313 
The results established that students’ Goal Orientation was the only factor that 
influenced both Online Social Engagement and M-learning Task Engagement in 
m-learning.  The factor Perceived Mobility had an influence on students’ M-learning 
Task Engagement only, whilst Technology Focus had an effect on Online Social 
Engagement.  These outcomes indicate that fostering Goal Orientation, by helping 
students identify their learning goals and targeted achievements, could potentially 
result in higher levels of both M-learning Task Engagement and Online Social 
Engagement in m-learning.   
 
The relationship between students’ Perceived Mobility and their M-learning Task 
Engagement was indicative of students utilising the mobility of the laptops to fit in 
with their learning task specific needs, e.g. finding quiet learning locations for intensive 
study tasks.  The more technologically focussed students were, the more they engaged 
in activities such as social networking; that is, using the communication capabilities 
provided by wireless laptops. 
 
The second category of factors, the learning context, was addressed with the research 
question:  How does the learning context influence students’ engagement in 
m-learning? 
 
The results of the study showed that none of the individual factors associated with the 
learning context (Discipline Type, M-learning Program, Infrastructure, In-class Laptop 
Use, and Laptop Instruction) significantly influenced students’ engagement in 
m-learning.  It can therefore be inferred that m-learning engagement is not dependent Chapter 8    314 
on the courses that students study, whether they are in a laptop program or not, how 
much they use laptops in class, or whether they need help with using their laptops.   
 
Contrary to expectations, factors relating to the infrastructure (e.g wireless networks, 
laptop training) supporting m-learning, which appeared to be critical to the success of 
early laptop studies, did not have a significant effect on engagement in m-learning in 
this study.  This result may be attributable to the ubiquity of laptops and wireless 
networks and the fact that students appeared to be more self-sufficient in using their 
laptops, gaining access to networks, and/or troubleshooting. 
 
This result also indicates that mobile learning contexts (e.g. wireless networks, 
computer support services) may have reached a level of maturity that allows educators 
to move beyond focusing on establishing the facilitating conditions for mobile learning, 
towards a focus on learning designs, embedding m-learning in the curriculum, and 
creating a motivating learning environment.     
 
The third category of factors was addressed with the research question:  How do 
lecturers and their teaching influence students’ engagement in m-learning?  The results 
indicated that the two factors focussed on in this study, lecturers’ Encouragement and 
Feedback, did not have a significant effect on students’ levels of engagement.  This 
result shows that students’ were quite independent in their choices to engage in 
m-learning and they were not relying on lecturer input or encouragement.  However, 
some aspects relating to lecturers and their teaching did have an influence in 
motivating or demotivating students’ participation in m-learning mostly through their Chapter 8    315 
lecturing and teaching styles, the learning activities and how they guided students in 
their studies.   
 
The findings in this research highlighted that, in some instances, lecturers had lower 
expectations of students’ skill levels and willingness to interact online compared with 
students’ preferences, which supported the findings in a previous study by Conole et 
al. (2008).  This emphasises  the need for a greater awareness amongst educators of 
their students’ skill-base and preferences in the use of technologies.  Providing 
students with learning designs that utilise and channel their technology and social 
networking skills into productive learning oriented activities could enhance the 
teaching and learning experience.  Researchers (e.g. Hall & Elliott, 2003; Newhouse, 
2001a; Oloruntoba, 2006) in earlier studies recommended professional development 
to support academic staff in teaching in m-learning environments as a necessary 
prerequisite for successful m-learning.  Professional development is beneficial for 
lecturers, and consequently for their students.  Professional development not only 
addresses technology skills, but can also focus on increasing skills in the targeted 
integration of m-learning into the curriculum, including:  developing learning designs 
and activities, identifying strategies for assessing the outcomes of innovative activities, 
embedding innovative uses of available tools (e.g. social networks, mobile device apps, 
authoring environments), and building an awareness of current research on students’ 
use of technologies.  
 
Therefore, when considering the overarching research question: What factors 
influence students’ engagement in m-learning?, this research has contributed to a 
greater understanding of m-learning by revealing that students’ engagement is Chapter 8    316 
influenced by factors that are related mainly to learner attributes, and that there is 
scope for educators to further support this engagement through learning designs and 
relevant motivators.  The study has also established that students’ engagement in 
m-learning, in the Australian university context, is not dependent on carefully planned 
and well-resourced conditions, such as m-learning programs.  The ubiquity of wireless 
networks and availability of mobile devices has opened up m-learning to anyone 
willing and motivated to participate.  Table 8.1 provides a summary of the findings 
related to each of the research questions. 
 
Table 8.1: Summary of findings related to research questions 
Research Questions  Findings 
RQ1: What factors influence students’ 
engagement in m-learning? 
 
RQ1a: Which learner attributes 
influence students’ engagement in m-
learning? 
 
Goal Orientation influenced both aspects of engagement 
in m-learning, Task and Social. 
Perceived Mobility had an influence on students’ Task 
Engagement only. 
Technology Focus had an effect on Online Social 
Engagement. 
RQ1b: How does the learning context 
influence students’ engagement in m-
learning?  
 
None of the individual factors associated with the 
learning context (Discipline Type; M-learning Program; 
Infrastructure; In-class Laptop Use; and Laptop 
Instruction), had a significant influence on students’ 
engagement. 
RQ1c: How do lecturers and their 
teaching influence students’ 
engagement in m-learning? 
 
The factors associated with lecturers and their teaching: 
Encouragement and Feedback, did not have a significant 
influence on students’ levels of engagement.   
It was found that lecturers had lower expectations of 
students’ skill levels and willingness to interact online, 
compared with students’ actual abilities and willingness 
to participate. 
RQ 2: What motivates students to use their 
laptops for m-learning?   
 
Motivators for m-learning included academic outcomes, 
students’ learning experiences, social interaction and the 
entertainment aspects of learning with mobile 
technologies. 
Mobility was the main motivator, followed by 
productivity, access to information, authoring and 
lecturer related motivators. 
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8.4  Limitations 
At the time of the data collection for the study, there was limited access to classes 
where all or most students used laptops or tablet computers.  Therefore, the study 
was based on convenience sampling and the researcher was dependent on the 
goodwill of lecturers in providing access to their students and promoting the research 
project to the students.  Convenience sampling can lead to selection bias where the 
sample is imbalanced with results possibly reflecting the responses of the prevalent 
group (Lewis-Beck, Bryman & Liao, 2004).  The majority of cases included in the study 
were in the discipline of IT, as these were the classes where laptops were most 
commonly used, particularly in the absence of a formal laptop program.  However, due 
to a large cohort in the non-IT case participating in an m-learning program, there were 
equal numbers of participants in the non-IT and IT groups balancing the numbers in 
terms of Discipline and M-learning Program.  The study was also limited to a single 
point of access to the students allowing for only one online survey to be deployed 
within the study period.  Future research should explore laptop and tablet use in less IT 
literate groups and, ideally, with multiple points of data collection over a period of 
time. 
 
The research was limited to laptop users and there was no control group of non-laptop 
users.  Therefore, when establishing the motivators and demotivators for m-learning, 
the findings were limited to laptop users only, which could possibly result in selection 
bias.  The demotivators for m-learning may not all be applicable to students who do 
not use laptops.  The demotivators for these students may be quite different (e.g. do 
not have access to a laptop; do not have computer skills). 
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Survey research can also be affected by non-response bias.  Non-response bias results 
in the reduction of the sample, for instance, by potential participants not completing 
the survey (de Vaus, 2002).  In this research, non-response bias could be a limitation as 
two cases (HIT151 and HIT381) had much lower response rates than would have been 
expected as the number of laptop users was known.  It is not known, however, 
whether those who responded were representative of those who did not. 
 
Since the commencement of this study, rapid development in mobile devices and 
wireless accessibility has resulted in an everchanging landscape for m-learning with the 
rise in popularity of one device being quickly replaced with others.  For example, 
touchscreen tablets such as the iPad™ quickly overtook traditional tablet PCs in 
popularity.  At the time of the study wireless connectivity was not widespread and, in 
same cases in this study, there was only limited on-campus wireless access.  Therefore 
future studies should explore the changes in m-learning associated with the wider 
range of mobile devices available and ubiquitous wireless access via a range of access 
platforms and standards (e.g. Wi-Fi, 3G, 4G). 
 
Another consideration is the cultural and social setting of the research.  Australia has a 
multicultural society and many university students are full fee paying overseas 
students, therefore the sample included students from a wide variety of cultural 
backgrounds.  Participants’ countries of origin (Table 5.2) showed that more than a 
third of the students were born overseas.  Nevertheless, the results are applicable to 
the cultural and social context of Australian universities; however, their applicability to 
other, cross-cultural or transnational settings was not explicitly explored.  
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8.5  Implications 
The outcomes of this research have implications for educators and institutions, in 
terms of teaching and learning design, and in terms of strategic initiatives designed to 
take advantage of the ubiquity of m-learning devices amongst the student population 
increasing the possibilities for m-learning, e-learning and blended learning.  Although 
this study focussed on laptop and tablet computers, the outcomes are generalisable to 
other technologies. 
 
Recent research has shown that most university students own wireless laptops and 
have a range of mobile devices (Jones et al., 2010; Kennedy et al., 2009; Smith & 
Caruso, 2010) which opens up a range of opportunities for embedding m-learning into 
university education.  This research has shown that most students embrace m-learning 
and are keen to engage in more technology supported activities and social networking 
than is expected by university educators, and the almost universal accessibility to 
wireless laptops and networks in tertiary settings reduces the need for laptop 
programs traditionally deemed necessary to support m-learning.   
 
Based on the outcomes of this study, engagement in m-learning is influenced by 
students’ Goal Orientation and Technology Focus.  Thus engagement could be 
enhanced by assisting students in the development of Goal Orientation skills and by 
fostering an increase in students’ Technology Focus by providing support and initiatives 
for students who are less confident with technologies (e.g. mature age students). 
Increasing opportunites for students to develop their technology skills and enhance Chapter 8    320 
their Technology Focus may support students’ social engagement and participation in 
collaborative learning. 
 
The M-learning Design Model, Guidelines and Seven Strategies for M-learning Design 
developed in this research represent useful and practical resources for educators.  The 
M-learning Design Model provides a process for developing learning designs that 
incorporate the motivators and key factors that are likely to encourage engagement in 
m-learning.  The implication for learning designs is that the authenticity of learning 
tasks is important to students. Providing students with more opportunities to take 
advantage of the mobility in m-learning by undertaking authentic learning tasks 
situated in the learning context (e.g. laboratory, workplace, classroom etc.) may 
enhance students’ engagement.  The Guidelines for M-learning Design were developed 
to provide a user-friendly practical resource that outlines ways of applying the seven 
strategies for developing m-learning designs. 
 
The application of the process outlined in M-learning Design Model should allow 
lecturers to develop m-learning designs that utilise mobile technologies in ways that 
enhance students’s engagement in learning, avoiding the add-on approach of 
gratuitous use of mobile technology in education.   
 
 
 
8.6  Future Directions for Research 
Following this study, an opportunity exists for further studies to establish whether an 
intitiative to assist students in becoming more goal oriented and developing study-goal 
related skills would result in greater levels of student engagement in m-learning.  Chapter 8    321 
Furthermore, there is also an opportunty for exploration of whether learning 
outcomes could be improved by enhancing students’ goal orientation and, for further 
studies of the relationship between engagement and learning outcomes in m-learning 
settings. 
 
Replicating this study in transnational settings may provide further insights into 
whether the findings on motivators for m-learning and the factors that influence 
students’ engagement in m-learning are applicable globally.  Therefore follow up 
studies, with other student populations, may provide a deeper understanding of 
m-learning in higher education.   
 
Trialling of the M-learning Design Model in practice with a range of m-learning devices 
could provide opportunities for further enhancement and refinement of the model, 
particularly if the outcomes of learning designs based on the model are monitored and 
reviewed.   
 
8.7  Conclusion 
M-learning is an area that has developed rapidly and will continue to advance as 
technologies are improved and software solutions become available.  Many existing 
devices and applications could be used in teaching and learning, and there are 
opportunities for lecturers to develop learning designs that effectively utilise these 
technologies to enhance students’ learning experiences.   However, there is an urgent 
need for professional development for educators that includes both mobile technology 
familiarisation and support with learning design development informed by models 
such as the M-learning Design Model, and the Guidelines and Seven Strategies for Chapter 8    322 
M-learning Design proposed by this research.  It is hoped that outcomes of this 
research will contribute to such endeavours, lead to the development of exemplars of 
m-learning in university settings and provide a starting point for further research. 
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APPENDICES 
Appendix A: Glossary of Terms Applicable in this Thesis 
Term  Definition 
Blended learning  Blended learning is used to describe a learning 
environment in which traditional face-to-face and online 
learning are combined.   
Constructivism  Constructivism is an explanation of learning, where it is 
viewed as a self-regulated process that builds on 
learners’ existing knowledge, and in which learners are 
active participants (Krause et al., 2003). 
Educational design  Educational design represents the design and 
implementation of purposefully designed frameworks for 
learning designs or learning activities.  Educational design 
represents a broader range of pedagogical theories than 
the more traditional term ‘instructional design’ described 
below. 
e-learning/online learning  E-learning is learning supported by online resources 
and/or communities usually conducted via the Internet. 
Engagement   Engagement represents students’ active participation in 
educationally purposeful activities, both in-class and out 
of class (Coates, 2006).   
Flexible learning  Flexible learning allows the learner to decide what, 
where, when and how they learn.  Depending on the 
context of flexible learning learners may have flexibility in 
some aspects (timing), yet not others (content). 
Information and communications 
technologies (ICTs) 
Technological tools, telecommunications, and resources 
used for teaching, learning, research, or administration.  
ICTs can be used to communicate, develop and design, 
store and manage information. 
Instructional design  Instructional design focuses on designing learning 
activities and courses based on cognitive and behavioural 
psychology principles.  The role of instructional designers 
has changed to include instructional design with 
electronic media and online learning, however, the term 
‘educational design’ is now preferred as instructional 
design implies instructivist rather than constructivist 
approaches. 
Learner-centred teaching  Learner-centred teaching shifts the focus from the 
teacher to the learner requiring the learners to become 
more self-directed in their learning.  The teacher’s role 
shifts from instructing or transmitting knowledge to that 
of a facilitator or guide. 
Learning designs  Learning designs represent different ways in which 
learning experiences can be structured, as a sequence of 
activities or interactions.  Learning designs can be 
designed at the course/unit level, tutorial level, or 
modules representing individual activities.  Learning 
designs can be reusable and replicable if sufficiently 
documented. Appendices  324 
Term  Definition 
Learning spaces  Learning spaces represent either physical or virtual 
spaces in which learning activities can take place.  
Learning spaces can also be classed as formal or informal 
(e.g. formal classroom, or informal meeting area for 
students). 
Mobile learning (m-learning)  
 
Mobile learning (m-learning) is learning that takes place 
in a variety of contexts, within and beyond traditional 
learning environments, utilising any type of mobile 
device.   The terms ‘Mlearning’ and ‘mLearning’ are also 
used in the literature. 
Mobile learning communities  A mobile learning community is a group of people who 
are mobile for sustained periods of the year, or of their 
lives, and who recognise in themselves and others a 
common experience of mobility and a shared 
commitment to learning for themselves and other group 
members (Danaher, Moriarty, & Danaher, 2009, p.3). 
Net generation students  Net generation students are students born from 1982 
onwards (Oblinger & Oblinger, 2005).  Net generation 
students are also commonly described as millennials, 
digital natives, and generation Y. 
Pervasive computing  Pervasive computing is defined as “...a move from an 
interaction between an individual and a single device to 
an abundance of networked mobile and embedded 
computing devices that individual and groups use across 
a variety of tasks and places”  (Dryer, Eisbach & Ark, 
1999). 
Pervasive learning  Pervasive learning is learning that uses technology that is 
omnipresent (pervasive) in a learner’s everyday life. 
(Thomas, 2005b, p. 1).  
Pervasive learning environment 
(PLE) 
A pervasive learning environment is a technology 
enhanced learning environment that supports pervasive 
learning. 
Self-directed learning  Self-directed learning is defined as an approach where 
learners are motivated to assume personal responsibility 
and collaborative control of the cognitive (self-
monitoring) and contextual (self-management) processes 
in constructing and confirming meaningful and 
worthwhile learning outcomes (Garrison, 1997, p. 18). 
Semiotics  The study of signs and symbols in various fields (e.g. 
languages). 
Social constructivist learning  Social constructivist learning is a socially mediated 
process involving learners, teachers and other social 
influences; learners learn from sharing knowledge and 
may develop socially constructed shared-meanings and 
communal knowledge.   
Student-centred/learner-centred 
learning 
Student-centred learning represents ways of thinking 
about learning and teaching that emphasise the student’s 
responsibility for activities such as planning their 
learning, interacting with teachers and other students, 
researching, and assessing learning (Cannon, 2000).  
Student-centred and learner-centred learning are often 
used interchangeably. Appendices  325 
Term  Definition 
Tablet computer  A mobile computer with a touch screen where the device 
can be operated by the touch of a hand, a stylus or a 
digital pen.  Examples of tablet computers are the tablet 
style laptop (Tablet PC) or tablets with virtual keyboards 
such as the iPad. 
Ubiquitous computing 
environment and ubiquitous 
connectivity 
A ubiquitous computing environment is a situation where 
all students and all academics have access to a 
networked computer at any time to undertake their 
work. Such an environment offers “connectivity for 
mobile stakeholders to a variety of broadband networks, 
no matter where they are or what device they may 
choose to use at any given time” (Wagner & Wilson, 
2005, p. 43). 
Web 2.0 technologies  Web 2.0 represents the second generation of web based 
development that is focussed on social networking and 
dynamic shareable content, rather than static web based 
content provided by the first generation of the Web. 
Wireless laptop computers  Portable wireless computers, laptops or tablets, are 
computers that are enabled to connect to wireless 
networks via a built in or portable wireless card or a USB 
device. 
Wireless networking  Wireless networking is a technology that allows two or 
more computers to communicate without the use of 
network cabling to facilitate connection to the Internet, 
servers, email and other communication technologies.   
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Appendix B: Definitions of Constructs 
Name  Definition 
Age  Age is defined as students’ age in years. 
Authenticity  Authenticity is defined as students’ preference for authenticity in 
learning tasks and activities (e.g. learning activities with real-life 
contexts).   
Autonomous Learning  Autonomous Learning is defined as students’ perceptions of being 
independent in their learning and authoring activities. 
Computing Experience  Computing Experience is defined as students’ perceptions of their 
level of expertise in using computers based on their self-
assessment.   
Discipline Type  Discipline Type is defined as the discipline area associated with the 
cases included in the study.  The cases in this study could be 
attributed to various discipline areas as the units were core units 
in a number of degrees (e.g. IT, Business, Library and Information 
Management, Marketing, Education, and Law).   
Encouragement  Encouragement is defined as students’ perceptions of whether 
they were encouraged by their lecturer to engage in m-learning.   
Feedback  Feedback is defined as students’ perceptions of the amount of 
feedback, and value of the feedback, that they received from 
lecturers 
Gender  Gender is defined in terms of male or female 
Generational Differences  Generational Differences is defined as the extent to which 
students believed that there is a difference in how they learn in 
comparison with how older generations learn. 
Goal Orientation  Goal Orientation is defined as students’ perceptions of being self-
directed in planning and goal setting to meet their personal 
learning goals associated with their existing knowledge base. 
Infrastructure  Infrastructure is defined as students’ perceptions of the extent to 
which their university’s wireless infrastructure and access to online 
resources meets their m-learning needs.   
Laptop Instruction  Laptop Instruction is defined as students’ perceptions of their need 
for technical instruction or assistance in using their laptops. 
In-Class Laptop Use  In-Class Laptop Use is defined as the extent to which students used 
their laptop or tablet computers on campus in class rooms or 
lecture theatres.   
Integrated Learning Activities  Integrated Learning Activities is defined as the extent to which 
students’ perceived that m-learning activities were integrated into 
the curriculum and were of benefit to their learn 
ing. 
M-learning Program  M-learning Program is defined as whether students were 
participating or not participating in an m-learning program.   
Perceived Mobility  Perceived Mobility is defined as students’ perceptions of their 
freedom and mobility to study in their chosen location when using 
a laptop for learning.   
Online Social Engagement  Online Social Engagement is defined as the extent to which 
students perceive that they communicate and network with others 
for both study and social purposes through online communication 
and mobile devices, including communication with their lecturers, 
and participation in learning communities.   Appendices  328 
Name  Definition 
Prior Knowledge  Prior Knowledge is defined as the extent to which the knowledge 
and experience brought to the learning situation by the learners 
contributed to their learning, through decision making, interacting 
with others, and motivating learning.   
M-learning Task Engagement  M-learning Task Engagement is defined as the extent to which 
students perceive that their m-learning devices (i.e. laptops or 
tablets) enabled them to engage in a range of m-learning tasks 
such as undertaking assignment work including research, writing, 
capturing reflections, and in accessing resources, and organising 
and managing their studies. 
Technology Focus  Technology Focus is defined as the learners’ orientation towards 
utilising technologies for learning, in work situations, and in 
everyday life.   
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 Appendix E: Research Questions and Analysis 
Research Question  Dependent Variables  Independent Variables 
 
Data Set  Analysis 
RQ1: What factors influence students’ engagement in m-learning? 
 
RQ1a: Which learner attributes influence students’ engagement in 
m-learning? 
 
RQ1b: How does the learning context influence students’ 
engagement in m-learning?  
 
RQ1c: How do lecturers and their teaching influence students’ 
engagement in m-learning? 
 
 
 
Online Social Engagement 
 
M-learning Task 
Engagement  
 
Goal Orientation 
Technology Focus 
Autonomous Learning 
Authenticity 
Encouragement 
Feedback 
Perceived Mobility 
In-Class Laptop Use 
Computing Experience 
Laptop Instruction 
Infrastructure 
Discipline Type 
M-learning Program 
Gender 
Age 
 
Student 
Survey Data 
 
Complemented 
by: 
Lecturer Survey 
Data  
GLM 
Qualitative 
data: Content 
analysis 
 
 
RQ 2: What motivates students to use their laptops for m-learning?   
 
 
  Motivators (multiple 
selections, Q79) 
Student 
Survey Data 
 
Complemented 
by: 
Lecturer Survey 
Data  
Frequencies 
Descriptive data 
Qualitative 
data: Content 
analysis 
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Appendix F: Result Summaries by Constructs  
Summaries of results by Discipline Type and by M-learning program are included in Tables F.1 
to F.15. 
Table F.1: Summary of results for the constructs across all cases with Discipline Type IT 
Constructs   N  Minimum  Maximum  Mean  Std. 
Deviation 
Online Social Engagement  98  1.00  5.00  3.82  0.66 
M-learning Task Engagement  96  2.14  5.00  4.11  0.54 
Goal Orientation  93  2.00  5.00  3.84  0.67 
Technology Focus  96  2.00  5.00  4.35  0.66 
Autonomous Learning  95  2.00  5.00  3.69  0.57 
Authenticity  95  3.00  5.00  4.41  0.48 
Encouragement  93  1.33  5.00  3.12  0.74 
Feedback  93  1.00  5.00  3.82  0.79 
Laptop Instruction  104  1.00  5.00  2.38  1.01 
Infrastructure  104  1.00  5.00  3.27  1.07 
Mobility  95  2.00  5.00  4.54  0.68 
 
Table F.2: Summary of results for the constructs across all cases with Discipline Type non-IT 
Constructs   N  Minimum  Maximum  Mean  Std. 
Deviation 
Online Social Engagement  82  1.00  4.67  3.46  0.70 
M-learning Task Engagement  79  1.29  5.00  4.11  0.71 
Goal Orientation  72  2.67  5.00  3.97  0.59 
Technology Focus  78  1.00  5.00  3.78  0.82 
Autonomous Learning  79  2.20  5.00  3.60  0.63 
Authenticity  74  3.00  5.00  4.39  0.56 
Encouragement  72  1.00  5.00  3.22  0.87 
Feedback  72  2.00  5.00  4.03  0.83 
Laptop Instruction  88  1.00  5.00  2.75  1.03 
Infrastructure  88  1.00  5.00  3.20  0.98 
Mobility  72  1.00  5.00  4.24  0.86 
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Table F.3: Summary of results for the constructs across all cases not in m-learning programs 
Constructs   N  Minimum  Maximum  Mean  Std. 
Deviation 
Online Social Engagement  94  1.00  5.00  3.78  0.71 
M-learning Task Engagement  92  2.14  5.00  4.16  0.54 
Goal Orientation  90  2.00  5.00  3.88  0.67 
Technology Focus  92  2.00  5.00  4.34  0.68 
Autonomous Learning  92  2.00  5.00  3.70  0.59 
Authenticity  90  3.00  5.00  4.44  0.47 
Encouragement  89  1.33  4.67  2.99  0.70 
Feedback  89  1.00  5.00  3.71  0.82 
Laptop Instruction  98  1.00  5.00  2.32  1.01 
Infrastructure  98  1.00  5.00  3.19  1.06 
Mobility  90  2.00  5.00  4.53  0.69 
 
Table F.4: Summary of results for the constructs across all cases in m-learning programs 
Constructs   N  Minimum  Maximum  Mean  Std. 
Deviation 
Online Social Engagement  86  1.00  4.67  3.52  0.67 
M-learning Task Engagement  83  1.29  5.00  4.06  0.69 
Goal Orientation  75  2.67  5.00  3.91  0.60 
Technology Focus  82  1.00  5.00  3.82  0.81 
Autonomous Learning  82  2.20  5.00  3.59  0.61 
Authenticity  79  3.00  5.00  4.36  0.55 
Encouragement  76  1.00  5.00  3.37  0.86 
Feedback  76  2.00  5.00  4.14  0.74 
Laptop Instruction  94  1.00  5.00  2.80  1.00 
Infrastructure  94  1.00  5.00  3.29  1.00 
Mobility  77  1.00  5.00  4.26  0.85 
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Table F.5: Summary of results for the construct Online Social Engagement by case study 
Online Social Engagement 
Case   Mean  Minimum  Maximum  Std. 
Deviation 
EDF1103  3.48  1.00  4.67  .71 
HIT151  3.65  3.33  4.00  .21 
HIT381  3.85  3.33  4.60  .49 
ICT105  3.96  2.67  5.00  .53 
ICT108  3.82  2.33  4.83  .67 
ICT231  3.73  1.00  5.00  .85 
LAW352  3.30  2.33  4.50  .63 
 
Table F.6: Summary of results for the construct M-learning Task Engagement by case study 
M-learning Task Engagement 
Case   Mean  Minimum  Maximum  Std. 
Deviation 
EDF1103  4.09  1.29  5.00  .73 
HIT151  4.00  3.57  4.43  .27 
HIT381  3.83  3.43  4.43  .49 
ICT105  4.23  3.29  4.86  .40 
ICT108  4.01  3.00  4.71  .42 
ICT231  4.13  2.14  5.00  .72 
LAW352  4.31  3.86  5.00  .41 
 
Table F.7: Summary of results for the construct Goal Orientation by case study 
Goal Orientation  
Case   Mean  Minimum  Maximum  Std. 
Deviation 
EDF1103  3.96  2.67  5.00  .60 
HIT151  3.61  2.67  4.00  .61 
HIT381  3.60  3.00  4.00  .43 
ICT105  3.87  2.33  5.00  .66 
ICT108  3.80  2.67  4.67  .55 
ICT231  3.90  2.00  5.00  .78 
LAW352  4.00  3.33  5.00  .56 
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Table F.8: Summary of results for the construct Technology Focus by case study 
Technology Focus 
Case   Mean  Minimum  Maximum  Std. 
Deviation 
EDF1103  3.76  1.00  5.00  .82 
HIT151  3.87  3.00  5.00  .71 
HIT381  4.60  4.00  5.00  .55 
ICT105  4.19  2.67  5.00  .62 
ICT108  4.32  2.00  5.00  .72 
ICT231  4.59  3.00  5.00  .60 
LAW352  3.96  2.33  5.00  .87 
 
Table F.9: Summary of results for the construct Autonomous Learning by case study 
Autonomous Learning 
Case   Mean  Minimum  Maximum  Std. 
Deviation 
EDF1103  3.61  2.20  5.00  .63 
HIT151  3.56  2.80  4.40  .50 
HIT381  3.40  2.80  3.80  .40 
ICT105  3.71  2.60  4.60  .47 
ICT108  3.57  2.00  4.40  .53 
ICT231  3.82  2.80  5.00  .69 
LAW352  3.49  2.80  4.60  .63 
 
Table F.10: Summary of results for the construct Authenticity by case study 
Authenticity 
Case   Mean  Minimum  Maximum  Std. 
Deviation 
EDF1103  4.37  3.00  5.00  .56 
HIT151  4.33  3.33  5.00  .64 
HIT381  4.27  4.00  4.67  .28 
ICT105  4.43  3.00  5.00  .46 
ICT108  4.35  3.00  5.00  .52 
ICT231  4.46  3.33  5.00  .47 
LAW352  4.54  4.00  5.00  .50 
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Table F.11: Summary of results for the construct Encouragement by case study 
Encouragement 
Case   Mean  Minimum  Maximum  Std. 
Deviation 
EDF1103  3.28  1.00  5.00  .86 
HIT151  3.76  2.33  4.33  .79 
HIT381  4.00  3.33  5.00  .71 
ICT105  3.13  1.67  4.67  .64 
ICT108  2.95  2.00  4.50  .74 
ICT231  2.93  1.33  4.33  .68 
LAW352  2.75  1.33  4.00  .90 
 
Table F.12: Summary of results for the construct Feedback by case study 
Feedback 
Case   Mean  Minimum  Maximum  Std. 
Deviation 
EDF1103  4.12  2.00  5.00  .78 
HIT151  4.21  3.50  5.00  .49 
HIT381  4.30  3.50  5.00  .67 
ICT105  3.53  1.00  5.00  .94 
ICT108  3.58  2.00  4.00  .60 
ICT231  4.06  2.50  5.00  .67 
LAW352  3.31  2.00  5.00  .96 
 
Table F.13: Summary of results for the construct Laptop Instruction by case study 
Laptop Instruction 
Case   Mean  Minimum  Maximum  Std. 
Deviation 
EDF1103  2.82  1.00  5.00  1.02 
HIT151  2.73  2.00  4.00  .65 
HIT381  2.60  1.00  4.00  1.52 
ICT105  2.59  1.00  4.00  .98 
ICT108  2.29  1.00  5.00  1.23 
ICT231  2.11  1.00  4.00  .87 
LAW352  2.20  1.00  4.00  1.03 
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Table F.14: Summary of results for the construct Infrastructure by case study 
Infrastructure 
Case   Mean  Minimum  Maximum  Std. 
Deviation 
EDF1103  3.26  1.00  5.00  .97 
HIT151  3.27  1.00  5.00  1.10 
HIT381  3.80  2.00  5.00  1.30 
ICT105  3.34  1.00  5.00  1.04 
ICT108  3.19  1.00  5.00  1.17 
ICT231  3.17  1.00  5.00  1.04 
LAW352  2.80  1.00  4.00  1.03 
 
Table F.15: Summary of results for the construct Mobility by case study 
Mobility 
Case   Mean  Minimum  Maximum  Std. 
Deviation 
EDF1103  4.20  1.00  5.00  .88 
HIT151  4.75  4.00  5.00  .46 
HIT381  4.20  3.00  5.00  .84 
ICT105  4.65  2.00  5.00  .66 
ICT108  4.22  2.00  5.00  .81 
ICT231  4.61  3.00  5.00  .61 
LAW352  4.50  3.00  5.00  .76 References  383 
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